September 15, 1958 


Aviation Week faa 


an Snark Enters 
Including Space Technology SAC Inventory 


Westland Westminster, Wessex, 
Whirlwind and Widgeon 














on modern jet engines.... 


W KAYLOCK HIGH TEMP NUTS 


cut weight — save space 

















' 
LESS CLEARANCE NEEDED 


Where do you start trimming excess weight off the sleek power plants on our 
modern aircraft? 


Kaylock has the answer for your engine design team. It's a new high temp, Coys fing CYoudords fs pc QheM 


self-locking nut that is 55% lighter and smaller, yet full tensile strength. 
FIRST on Airframes! 


The Kaylock H33 —first lightweight, high temp nut designed especially for jet Now —FIRST on Jet Engines with 
engines — has other significant weight and space saving advantages. Low height lightweight, self-locking nuts! 
— permits use of shorter thread bolts. Installed with smaller wrenches closer to 
load center line — permits use of narrower, lighter flanges. 
Precision-engineered of A286 corrosion-resistant steel, this revolutionary 12- 
point self-locking nut is for use in temperature ranges to 1200°F. It’s another 
Kaylock original —from the world’s largest manufacturer of lightweight, self- 
locking nuts for airframes. 

Special H33 configurations can be made to your specifications. WRITE TODAY 
for complete information and qualification test data. Better yet, ask to have a 
Kaylock Consultant call on you soon. 


& i KAYLOCK. 


all-metal self-locking nuts 





New Kaylock H33 
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KAYNAR MFG. CO., INC. « KAYLOCK DIVISION «+ Los Angeles, California * Wichite, 
Kansas * New York, N.Y. * Canadian distributor: Abercorn Aero Lid., Montreal, Quebec * Or write: 
Executive Offices, Box 2001, Terminal Annex ¢ Los Angeles 54, California. © Kaynar Mfg. Co., Inc., 1958 
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Foresight which saw the coming of the Space-and-Missile Age enabled 
Goodyear Aircraft Corporation to begin construction—more than te) 
years ago—of what is today one of the most advanced and largest 
integrated rocket engine case facilities in the natior 

Furnaces — among the largest ever built for the task —spawn these 
exacting space-conquering units. Experienced technicians, backed by 
batteries of test equipment, control the quality of the materials 
maintain tolerances to thousandths of 


insure 


the soundness of each weld 
an inch. 

This foresight, these skills, this equipment have made Goodyear Aircraft 
the birthplace of more large-size rocket engine cases than any othe: 
producer. 

For more information on this completely integrated facility, 
Goodyear Aircraft Corporation, Dept. 916AU, Akron 15, Ohio. 


write 


ET ENGINE CASES—One of the Prime Capabilities of 


Plants in Akron, Ohio, and Litch fic 





RELIABLE 


QUALIFICATION TESTING 


OF YOUR PRODUCTS 


ADEL is equipped to handle 
your environmental testing 
requirements to many specifica- 
tions, including MIL-E-5272. 


Benefit by ADEL’s unmatched 
experience, engineering skill, 
technical background and 
modern facilities. 


Partial view of environmental 
testing facility 


Write to Research . PRECISION 


Department for free 
copy of Brochure ‘ 

QUALIFICATION e w= Pp R O D U CTS 
TESTING A DIVISION OF GENERAL METALS CORPORATION 


BURBANK, CALIFORNIA 
DISTRICT OFFICES: MINEOLA ¢ DAYTON « WICHITA «+ 





DESIGNERS, DEVELOPERS, MANUFACTURERS AND TESTERS 
OF AIRCRAFT AND MISSILE HYDRAULIC, PNEUMATIC, FUEL, 
MECHANICAL AND ELECTRICAL EQUIPMENT + © © © «© «© @ 








AVIATION CALENDAR 


Sept. 22-24-1958 Convention of the Na 
tional Business Aircraft Assn., Bellevue 
Stratford Hotel, Philadelphia, Pa 

Sept. 22-24-1958 Meeting, Professional 
Group on Telemetry and Remote Con 
trol Americ ana Hotel, Bal Harbor, Miami 
Bc iC h, Fla 

Sept. 23-25—Radio Technical Commission 
for Aeronautics, Fall Assembly Meeting, 
Chamberlain Hotel, Old Point Comfort, 
Ft. Monroe, Va 

Sept. 25-27—Fifth Annual National West 
ern Forum, American Helicopter Society, 
\mbassador Hotel, Los Angeles, Calif. 

Sept. 25-28—Air Force Assn. Annual Con 
ention and Airpower Panorama, Dallas 

Sept. 29-30—Mid-Year Conference, Airport 
Operators Council, Mayo Hotel, Tulsa 

Sept. 29-Oct. 3—National Aeronautical 
Meeting, Society of Automotive Engi 
neers, Ambassador, Los Angeles, Calif 

Sept. 29-Oct. 3—Semi-Annual Meeting and 
Western Tool Show, American Society of 
Tool a og Shrine Exposition Hall, 
Los Ang geles, Calif 

Oct. 1-3—National Airports Conference, 
University of Oklahoma, Norman, Okla 
Co-sponsored by American Assn. of Air- 
port Executives and the CAA 

Oct. 2-4—Professional Pilots’ Symposium on 

Space Safety, Society of Experimen 
est Pilots, Beverly-Hilton Hotel, Bev- 
Hills, Calif 

Oct. 4—Second Annual Awards Banquct 
Society of Experimental Test Pilots, Bev 
rly Hilton Hotel, Beverly Hills, Calif 

Oct. 6-7—National Symposium on Extended 
ae and Space Transmission, spon 

red by lastitute of Radio Engineers and 
George Washington University, Lisner 
\uditorium, Washington, D. C 

Oct. 7-8—1958 Joint Meeting, Institute of 

\eronautical Sciences and Canadian 
Continued on page 6) 
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Progress in the Science of Chronometry 


IN 1714, the British government offered a prize 
of £20,000 for any means of determining a ship's 
longitude within 30 nautical miles at the end of a 
six week’s voyage. John Harrison, a self-educated 
Yorkshire carpenter, won the prize in 1760 with 
an accurate clock 


IN 1958, ICBMs and earth satellites created 
the need for new concepts in accurate timing 
To fill this need, Hycon Eastern has developed 
an electronic Timing System with heretofore un- 
attainable timing precision capable of operating 
anywhere in the world 


AN INTEGRATED TIMING SYSTEM 
FOR TODAY'S GLOBAL CONCEPTS 


Solar or sidereal time is displayed visually and 
available for input to automatic computers and in- 
dexing data with many types of recorders . . . mag- 
netic tape, oscillograms, photographs and strip charts. 
Furnishing a time scale with resolutions available to 
one microsecond, this system is ideally suited for 
tracking and control of missiles, astronomical meas- 
urements, and navigation systems. Write for Bulle- 
tin TS-00. 


HYCON EASTERN, INC. 





E 75 Cambridge Parkwoy Dept. W Cambridge 42, Massachusetts 





100 Million Years 
for System Development of 
Man’s Marvelous Temperature Control 


COX SYSTEMS GIVE CLOSER CONTROL WITH 
ULTRA-RELIABLE, FAIL-SAFE ELECTRIC HEATERS 





Cox has designed more than ADVANCED THERMAL ENGINEERING 
2000 different successful tem- 


, . plus 
perature control installations. 


COMPLETE LABORATORY FACILITIES 
Cox has delivered more than 


300,000 units for military 
service. PRODUCTION CAPABILITY 


plus 


oe DEVICES TEMPERATURE CONTROLLED BY COX 
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@® > e4 Crystals Botieries 
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— Qe 
Deicers 


The Tougher the Problem...The Better We Like It! 


COX « COMPANY, INC. 


115 EAST 23 STREET NEW YORK 10, N.Y. 


Engineering Representatives in Most Areas 
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Acronautical Institute, Chateau Laurier, 
Ottawa, Canada 

Oct. 8-10—14th Annual Aviation Spark Plug 
and Ignition Conference, Champion 
Spark Plug Co., Secor Hotel, Toledo 

Oct. 9-10—Ninth Annual National Noise 
Abatement Symposium, sponsored bi 
Armour Research Foundation, Hotel Sher 
man, Chicago, III 

Oct. 13-15—ASME-ASLE Joint Lubrication 
Conference, Statler Hotel, Los Angeles 
Calif 

Oct. 13-15—14th Annual National Ele 
tronics Conference, Hotel Sherman, Chi 
cago, Ill 

Oct. 15-17—Twelfth Annual Meeting 
Southeastern Airport Managers’ <Assn., 
The Palm Beach Terrace, Palm Beach 

Oct. 20-21—Fourth National Aero-Com 
Symposium, sponsored by Institute of 
Radio Engineers, Hotel Utica Utica 
N.Y 

Oct. 20-22—1958 Annual Meeting, Ass 
the United States Army, Sherator 
Hotel, Washington, D. C 

Oct. 20-22—National Safety Congress and 
Exposition, Aeronautical Industries S« 
tion, National Safety Council, Conra 
Hilton Hotel, Chicago, I] 

Oct. 22-24—Fifth National Vacuum Svn 
posium, Sir Francis Drake Hotel, Sai 
Francisco, Calif 

Oct. 23-25—1958 National Simulation ¢ 
ference, sponsored by Institute of Radi 
Engineers Professional Group on | 
tronic Computers, Statler-Hilton Hot 
Dallas, Tex 

Oct. 27—14th Annual General Meeting 
the International Air Transport 
New Delhi, India 

Oct. 27-28—East Coast Conference on 
nautical & Navigational Electron 
stitute of Radio Engineers, Li 
more Hotel, Baltimore, Mid 

Oct. 30-31—1958 Electron Devices Mecting 
sponsored by Institute of Radi 
neers, Shoreham Hotel, Washington 
Ne 

Nov. 6-7—Quarterly Regional \Mlecting 
Assn. of Local & Territorial Airline: 
Honolulu, Hawaii 

Nov. 6-7—Fifth Annual Meeting, Institut 
of Radio Engineers Professional Group 
on Nuclear Science, Villa Hotel, San 
Mateo, Calif 

Nov. 6-7—National Specialist Meeting on 
Dynamics and Aeroelasticity, sponsored 
by Institute of the Aeronautical Sciences, 
lexas Section, Texas Hotel, Ft. Worth 
Tex 

Nov. 10-12—International Conference, Phys 
ics and Medicine of the Atmosphere and 
Space, sponsored by the School of Avia 
tion Medicine, San Antonio, Tex 

Nov. 10-13—11th Annual International Aix 
Safety Seminar, Flight Safety Foundation 
in cooperation with Airways Moderniza 
tion Board’s National Aviation Facilities 
Experimental Center, Atlantic City, N. J 

Nov. 17-21—13th Annual Meeting and As 
tronautical Exposition, American Rocket 
Society, Hotel Statler, New York, N. ¥ 

Noy. 19-21—32nd Meeting, Aviation Distrib 
utors and Manufacturers Assn., Statler 
Hilton Hotel, Dallas, Tex 
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From layout 
to launching pad... 
Crosley 


Only the most 
and technically 
OrganiZAtion can Ke¢ 
SWiitiv changing 


Is Sut h in organ 
experienced, esteci 
( rosieyv creat 
insures speed al 
phast ol every 
how complex 

Its extensive design 
facilities include 
in stainless-stee! 
metal bonding 
This combinat 


technical kr 


in Crosley’s MD-9 fire 
in its Falcon air-t r missile compone 
in its research and development ol 


ur trafh 





fuzing mortars 


Avco-Crosiey Missile Capabilities 
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RYAN HAS YEARS OF EXPERIENCE 
IN MISSILE DESIGN, GUIDANCE, PROPULSION 


Modern missiles have not only changed the concepts 
of global strategy — but also the concepts of heat, speed 
and power. The incredible fuel consumptions, acceler- 
ations and temperatures of these man-made meteors 
have made manufacturing methods obsolete. Tiny 
imperfections can cause a missile to run amok through 
violent, unstable combustion or wildly erratic guid- 
ance. Ryan is skilled in meeting the demanding preci- 
sion of missile fabrication because Ryan has years of 
experience in designing, guiding and powering missiles 


DESIGN— Complete development of the Firebee jet 
drone missile—aerodynamic and systems design, quan- 
tity manufacture, and field service. The Firebee is in 
volume production for use by the Air Force, Navy and 


RCAF. Ryan has also carried out extensive research on 
air-launched vehicles and is engaged on a new project 
for an advanced type nuclear weapon delivery system. 


GUIDANCE — Development of advanced military radar 
systems for supersonic missile guidance; RANAV 
(Ryan Automatic Navigation) Doppler systems; and 
ground speed indicators and hovering devices for heli- 
copters, airships, and VTOL aircraft. Ryan is a pioneer 
in continuous-wave radar techniques. 


PROPULSION — Manufacture of powerful liquid 
rocket motors for surface-to-surface missiles; ramjet 
combustion chambers for ground-to-air missiles; and 
major high temperature components used by turbojet- 
powered missiles. 





RYAN BUILDS ONE-HUNDREDTH 
BOEING JET TANKER AFT FUSELAGE 


Huge aft fuselage sections for 
Boeing KC-135 jet tankers are now 
rolling off the Ryan production line at 
the rate of 15 a month 

Production of the giant airframe 
structures is well past the 100 mark, 
ind ahead of schedule 

Ryan and Boeing have been in pro- 


a ) 
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VERTUETS CAN GIVE 
U.S. THE ADVANTAGE 


IN AIR POWER 


Unlike conventional jets, Ryan's 
Vertijet is not dependent on vulner- 
able runways and air bases. It can be 
widely dispersed in rough terrain or 
forests, or in underground “foxholes.” 

This revolutionary craft takes off 
and lands straight up and down on jet 
thrust. Combat Vertijets will be more 
maneuverable and faster than conven- 
tional jet fighter-bombers, more mo- 
bile and accurate than ground-to-air 
missiles. 

“Such vertical take-off jets can give 
us a tactical advantage never before 
realized,” says a top expert on air 
power, “...as revolutionary a change 
in tactics and strategy as the jet 
engine itself.” 


duction partnership for more than 10 
years. Ryan also built 888 fuselage 
sections and refueling pods, external 
wing fuel tanks and other components 
for the KC-135’s predecessor, the 
piston-engined KC-97. The KC-97 
production line met “on schedule” 
deliveries for seven years 


PACKAGED POWER 
FOR DOUGLAS DC-8s 


Complete jet engine pods and 
supporting wing pylons for the new 
Douglas DC-8 Jetliners are now 
entering full production at Ryan 
Ryan has been a major producer 
of equipment for military and com 
mercial power plants since 1938 


RYAN BUILDS BETTER 
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Can you name this airport? 





Clue: the citrus fruit center it serves is the spring training 
site of the Washington Senators baseball team. (Answer below) 


Now test your aviation oil memory: Do 
you remember the two important reasons why 
Gulf oils are better for your engine? 
1. In addition to providing efficient, thorough 
lubrication, Gulf aviation oils help keep engines 
clean—and safe! 
2. Gulf-clean engines can go longer between 
overhauls, because there’s less wear and tear 
on engine parts. 

Choose either new Gulfpride Aviation Oil 


Fly safely with a 
Gulf-clean engine 


AVIATION PRODUCTS 


Series D, the detergent oil, or Gulf Aircraft 
Engine Oil, the straight mineral oil— both keep 
your engine Gulf-clean and safe. 

The airport pictured above is the Orlando, 
Florida Municipal Airport, two-and-half miles 
east of the city. It has five paved runways, the 
longest of these being 5,500 feet. 

Here you’ll find friendly Gulf service under 
the supervision of Howard Showalter, president 
of Showalter Flying Service. 
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The New A-MP “24-20” Terminal 
and Connectors are designed expressly 
to resist vibration, shock and similar 
stresses encountered in wire applica- 


of the excellent features of the A-MP 
Pre-Insulated Diamond Grip line, with 
special emphasis on the need for 


weight and space savings so important 


tions in every industry. They retain all —_in today’s equipment design. 


Features of the New A-MP “24-20” Terminal and Connector are: 


¢ Designed to accommodate smaller insulation ¢ Miniaturized for space and weight savings. 


diameters of new wire specifications. « Nylon 
insulated for the many favorable advantages 
provided by this reliable synthetic material. 


¢ The unique design of the terminal's tongue 


area affords maximum utilization of the 


metal’s inherent structural characteristics. 








The new yellow and white color-coded A-MP 
“T-Head Hand Tool provides wide range, light 
weight application tooling for the New A-MP 
"24.20" Terminal and Connector. An A-MP 
Double-Action Hand Tool is available, also 
Both tools feature the A-MP Certi-Crimp® 
Control . . . for positive crimping of the terminal 
to the wire 


Additional information is available on request. 


AMP IncoRrrProRATED 


General Offices: 
203 Eisenhower Boulevard, Harrisurg, Pa. 


Wholly Owned Subsidiaries: Aircraft-Marine Products of Canada Ltd., Toronto, Canada 
Aircraft-Marine Products (Great Britain) Ltd., London, England 
Societe AMP de France, Le Pre St. Gervais, Seine, France 
AMP — Holland N.V.'s-Hertogenbosch, Holland 


Distributor in Japan: Oriental Terminal Products Co., Ltd., Tokyo, Japan 





nm advanced concept 


The Singer Manufacturing Company announces the formation of its Military Products Division, 
which through its three functional units, Haller, Raymond & Brown, Inc., 
Diehl Manufacturing Company, and Singer Bridgeport Division, can efficiently handle 


complex electro-mechanical and electronic programs from concept to completion. eieeen ¢ 


THE SINGER MANUFACTURING COMPANY 


Military Products Division 
149 BROADWAY, NEW YORK G6, N. Y 


*A TRADEMARK OF THE SINGER MANUFACTURING COMPANY 
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The PLANE 


Republic’s FS4F Thunder- 
streak, in operation for the 
USAF and several NATO 
nations. The swept-wing 
single-seat fighter is powered 
by a Wright J65 turbojet to 
speeds upwards of 650 m.p.h.; 
carries drag parachute for 
short landings. 


The PROBLEM 


To find an effective seal for 
the drag chute door. Located 
far aft, this seal is subjected 
to both heat from the jet 
engine and severely cold slip- 
stream. A seal with reliable 
rubberiness at both tempera- 
ture extremes was needed. 


The PART 


.---- JLT 


Republic ordered seals of Silastic’, 
the Dow Corning silicone rubber. 
Silastic stays rubbery, forms reli- 
able closure. 

TYPICAL PROPERTIES OF SILASTIC FOR SEALS 





Temperature range, F —130 to 500 
Tensile strength, psi 750 to 1400 
Tear strength, Ib/in 100 to 200 
Compression set, %, @ 300 F 20 to 40 





For details, write Dept. 099. 


Dow Corning 
CORPORATION 


MIDLAND. MICHIGAN 





There is nothing like 
it in pressure switching 


ae 


AND PRICED FOR 
COMMERCIAL APPLICATIONS 


Pressure Range Setting 0 to 500 PSIG 
Current Rating 10 amps ind. at 28 VDC 
10 amps 115 VAC 
Tested to MIL Spec. MIL-E-5272A and vibration 
to 50 G's 
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10 to 2000 cps. 


Weight 7 ounces 
Cubic Volume 6 cubic inches 
Stability —65° to 325° F tolerance of plus or 


minus 5% 








A DIVISION OF COOK ELECTRIC COMPANY CHICAGO 14, #tLLINOTS 





NEW Automatic Electronic 
Cable-making Machine Announced 


(Los Angeles, California) After years of development, The 
Zippertubing Company announces production of a machine 
which automatically makes cables at speeds up to 900 feet 
per hour. This machine, occupying only 24 square feet of 
floor space, produces cables with up to 108 conductors and 
is so simple to operate that inexperienced personnel can make 
cables to any specification. 

This new equipment utilizes the revolutionary Zipper- 
tubing cable jacketing. which is fed into the machine along 
with the required number of conductors. The Zippertubing 
then is automatically wrapped around the conductors, zipped 
closed and, if required, permanently fused with a chemical 
sealer. The completed cable automatically is wound on the 
take-up reel for storage or shipping. The machine will pro- 
duce cable from *s” to 2'2” O.D. with larger sizes on special 


order. 


Complete unit with wire reels in place. 


MULTI-JACKETED CABLES IN ONE STEP 

By using Zippertubing laminated materials, cables which 
require jackets of several different materials can be made 
in one step without costly re-handling. Available jackets 
include copper, aluminum or Co-netic steel in combination 
with such materials as vinyl. Mylar,” or fiber glass. Other 
laminates for high temperature exposure, abrasion protec- 


tion, ete., also may be used in the machine. 


SUBSTANTIAL SAVINGS 


Up to 90% of the labor costs formerly involved in fabri- 
cating cables are eliminated through the use of the Zipper- 
tubing Cable Machine. Only limited floor space is necessary 
for long-run continuous lengths, and material waste, skilled 
labor investment and expensive extruding equipment no 
longer are required. Expensive “minimum” orders for cus- 
tom extruded cabling as well as delay in deliveries also are 
eliminated. Because of the flexibility of Zippertubing, small 


* Trademark of duPont. 


cable runs for R & D work are economically feasible. Zipper- 
tubing cables can he re-opened for additional work on con- 
ductors, virtually eliminating the great costs formerly 


incurred in correcting mistakes in prototype development. 


. 


Close-up of head sho 


ductors being 


MEET MIL SPECS 


Cables produc ed on this new equipment meet all necessary 
MIL specs, depending on the jacketing material and the pur- 


pose for which it is to be used 


CABLE MACHINE FREE 


One of the purposes of this new machine is to help manu- 
facturers reduce their capital investment and inventory in 
electronic cables. A special plan has been de veloped whereby 
manufacturers who use 10,000 feet or more of Zippertubing 
jacketing per month will be provided with one of these 
machines at no cost. For those with more modest require- 
ments. the machine may be leased very inexpensively with 
option to buy, or it may be purchased outright. A LOO‘, 


lifetime guarantee is available under all plans. When order- 


ing. allow three weeks for delivery. 


AVAILABLE IN THREE PARTS 


The Zippertubing cable machine av be ordered in three 


units: basic unit. which includes the head and sealing device 
wire payoff unit, which contains the “tree” and spindles for 
holding the wire reels: power unit which has the take up ret | 


spindle, frame and 115 V At 


through the complete process 


DC motor that pulls the cable 
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products that mak the ocean transparent... 
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Magnavox 


gives “‘eyes’’ to Navy ASW Aircraft 


...- Airborne Display 
... Airborne Receiver 


»-.»» Sonobuocys 


Airborne anti-submarine warfare equipment 
designed, developed and produced by the Magnavox 
Company, provides U.S. Navy patrol aircraft with 
eyes that see underwater by day and by night. 

The AN/ASA-16 Display System, together with 
SONOBUOYS, AN/ARR-26 Receiver systems 

and other associated equipment provide aircraft 
with a clear picture of the ocean-depths below them. 
They are part of the continuing contributions of 

the Magnavox Company in aiding the U.S. Navy 

to combat the growing submarine menace. 


>= a | — wa ly THE MAGNAVOX COMPANY 


FORT WAYNE, INDIANA 








COMMUNICATIONS RADAR DATA HANDLING ASW MISSILES 
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From the whistle of wing struts in the wind 
to the roar and whoosh of swirling exhaust 
gasses against a launching pad, Ex-Cell-O has 
played an important role in aircraft develop- 
ment—working and growing with the aircraft 
industry as a pioneer in the production of 
precision parts and assemblies. 

From the Ex-Cell-O components logging 
hour after hour in reciprocating aircraft 
engines to our precision-made jet rotors and 
blades, actuators, fuel nozzles, 
and controls, Ex-Cell-O aircraft parts have 


valves 


paid big dividends in superior performance 
If you have a problem in precision control o1 


complex flight components which our exper!- 
contact Ex-Cell-O today 


ence can solve... 


EX-CELL 0 


CORPORATION 
DETROIT 32, MICHIGAN 








SCOP 


ELECTRONIC 
CONMIMUTATORS 


Provide Greater Accuracy In Analog Sampling Systems 


HIGH ACCURACY: 1% or better input-to-output ac- NEGLIGIBLE BACK CURRENT: Maximum 1 micro- 
curacy for any mixed source impedances up to 25 K ampere back current during channel “off” time. 
ohms, including linearity and offset. 


These and other advantages make solid-state ASCOP Electroplexers ® 
ideal for your data handling systems. 


ENVIRONMENTAL EXCELLENCE: Meets MIL-E-5272A INCREASED RELIABILITY: No moving parts. 5,000 
specification. Operates from —60°C to +85°C with hours of maintenance-free life. 


ann > eatin, CERES Cor eirame Mannion LOW POWER CONSUMPTION: Less than 3 watts. 
STANDARD OPERATION: Time-division multiplexing for — pen _— Size, 45 cubic inches; weight 2 
0-5V inputs in all IRIG standard PAM and PDM sam- pounds (typical). 

pling rates. 


WRITE FOR ASCOP 
BULLETIN EM-102 


® arrcieo ror 


APPLIED SCIENCE CORPORATION OF PRINCETON 


ELECTRO-MECHANICAL DIVISION 
GENERAL OFFICES: PRINCETON, NEW JERSEY 


DISTRICT OFFICES: 


- 


PRINCETON, NEW JERSEY: P. 0. Box 44, SWinburne 9-1000 VAN NUYS, CALIFORNIA: 1555! Cabrito Rd., STate 2-7030 
COCOA BEACH, FLORIDA: | N. Atlantic Ave., COcoa Beach 3900 DALLAS, TEXAS: Exchange Bank & Trust Co Bidg., Exchange Park; Fleetwood 1-0657 
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Structural dead weight—that ever critical problem in the 
design of air frames and missiles—is a problem Sikorsky 
Aircraft solved several years ago. 

As every helicopter designer well knows, everything below 
the rotor is sheer dead weight and contributes nothing to 
lifting the aircraft. So it’s no wonder Sikorsky uses magne- 
sium alloys where they can. This lightest of all structural 
metals weighs only 65% as much as aluminum. Easy to see 
how the use of magnesium adds substantially to the pay- 
load—by subtracting weight from the structural load. 

The S-56, Sikorsky’s largest ‘copter to date, carries a total 
of 5,558 Ibs. of magnesium. This total includes the wheels, 
almost the entire skin and numerous other components. 
Several highly stressed areas, such as the rotor hub plates, 


white areas show extensive use of magnesium 


MAGNESIUM ALLOYS BUILD BIGGER PAYLOADS 
INTO SIKORSKY ’COPTERS 


are magnesium forgings. Other Sikorsky models, such as 
the S-58 and S-55, famous Korean War ‘copter, also use 
magnesium alloys to good advantage. 


For more information about magnesium, contact your 


nearest Dow Sales Office or write THE DOW CHEMICAIL 
COMPANY, Midland, Michigan, Department MA1402-K-3. 


MAGNESIUM FORM 18S. USED 
S-55 S-58 
Sheet : 580 1303 
Extrusions ... = vob 68 51 
Castings . 307 266 
Forgings ip eet or ebaieed 77 198 
Bar and Tube e ot 83 186 


Totel 1,115 2,004 


_S-56 
2288 
246 
1466 
1144 
414 
5,558 
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EDITORIAL 





Stoned in Athens 


In the twilight of Greece’s glory it became the custom 
for the soft and flabby citizens of Athens to stone mes- 
sengers who disturbed their pleasure and complacency 
by bringing them news of impending danger. Events 
of the past few months may lead many thoughtful 
citizens of this land to wonder whether we are not 
nearing the same sort of philosophy. 

There is little doubt that the news of our military 
and scientific progress in relation to that of the Soviet 
Union has been almost uniformly bad during the past 
year. Warnings have been sounded by the most sub- 
stantial types of citizens and scientists most intimately 
concerned with these matters. The reports of the 
Gaither Committee and the Rockefeller group sounded 
clear warnings based on careful study. The Senate Pre- 
paredness Subcommittee headed by Senator Lyndon 
Johnson of Texas unanimously endorsed a bipartisan 
report sounding a warning klaxon and detailing specific 
courses of remedial action. 

Only a few weeks ago a group of distinguished scien- 
tists added a new note of warning with a detailed analy- 
sis of the growth of the threat of Soviet submarines 
equipped with guided missiles of cruise and_ ballistic 
varieties. Faced with this overwhelming evidence that 


the hour of military urgency is upon us, several senators 
took to the floor in the closing days of the Congressional 
session to plead again for decisive, courageous action to 
avoid the dangerous disparity in military strength be 


tween the U nited States and the Soviet Union that now 
looms for the early 1960s. Reaction to these thrice 
repeated warnings suggests that our governmental leaders 
may be on the verge of the mental attitudes that led 
the citizens of Athens to stone messengers bearing dire 
tidings and to go stupidly to their doom. 

Here are some of the symptoms of this ostrich head 
in the sand attitude that have appeared publicly in 
recent weeks. First, Senator Leverett Saltonstall who 
has been the Republican spokesman on defense matters 
in the Senate took the floor to reassure the people that 
all was indeed well with defense progress. Senator 
Saltonstall’s reputation for being well informed on 
defense matters is not strong. We still recall his fatuous 
statement that this nation’s military strength was based 
on its growing stockpile of ballistic missiles when one 
had vet to be test fired from Cape Canaveral. Even 
today, several vears after Senator Saltonstall’s statement, 
we do not have a single operational ballistic missile in 
either intermediate or intercontinental range. So much 
for Senator Saltonstall’s credentials as a reliable witness 
of defense matters. 

Next we see the spectacle of a national weekly maga- 
zine whose reporting in recent years has been heavily 
tinged with glossing over the hard facts of our defense 
situation propounding the theory that a new disease 
called the “Sputnik Syndrome” is afflicting part of the 
American people. According to this theory, anvbod\ 
who is worried about the Soviet progress in supersonic 
a:rcraft, ballistic missiles and space exploration is simply 
the victim of a fever which causes Sputniks to be seen 
before the eyes. This magazine attempts to dismiss the 
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rising tide of serious and informed criticisms of our 
defense situation with a honeyed presentation of Senator 
Saltonstall’s Pentagon-prepared whitewash, implying 
strongly that this is the real state of affairs and the critics 
are simply frightened men who see Sputniks under 
the bed. 

Ihe facts cited by Senator Saltonstall as evidence of 
United States progress are more accurate than his usual 
statements on defense matters, but they completcly 
ignore the comparative status of the United States and 
the Soviet Union. They completely and deliberately 
neglect the critical question of relative rates of progress 
in this vital technological race. For perspective on Sen 
ator Saltonstall’s attempt to lull this country into a 
false sense of security and on the efforts of some maga 
zines to dismiss informed critics of the defense situation 
as feverish victims of the “Sputnik Syndrome’ 
like to cite the rebuttal of Senator Stuart Symington of 
Missouri whose authority and interest in defense matters 
is second to none in Congress 

“If in the debate,” he said, 
to tell the people this country is ahead in medium rang< 
ballistic missiles, that is not correct. The Russians are 
well re of us. If the implication was that this country 
long range ballistic missiles, this is also in 
correct. In this latter field the Russians are at least two 
years ahead of the United States. If there is any impli 
cation that this nation is not seriously deficient in airlift 
for both its ground armies—the Army as well as th« 
Marines—that is incorrect. A figure of 130 ICBMs was 
referred to by one senator and the assertion made that 
the United States had programs for producing more 
than 130 ICBMs by 1962. That is not correct and it is 
very dangerous to our national security to assert that it 
is correct. If the implication was that the missile pro 
gram is now being run on a crash basis that is not 
correct. If the implication was that we will soon have 
even one Polaris submarine, that is not correct lhe 
statement that the Russians are only a few months ahead 
of us in the ICBM field is not correct. The implication 
that under present programs the Soviets are not increas 
ing their lead in the ICBM field 

We have already gotten long past the time when th« 
state of our defense progress was a fit subject for political 
debate. We are long past the time when our leaders 
should have candidly outlined the hard facts and de 
tailed the strenuous effort that is required to again 
assert our unchallenged leadership in this vital area 
lor the real tragedy is not that this country lacks th« 
capacity to get out in front and stay there inde finitels 
but that it is being held back and not permitted to 
progress at the rate that our ability will permit. It 
very late but not vet too late for the leaders of thi 
country to speak candidly and completely on the bitter 
facts facing us in the early 1960s. It is late but not too 
late to stimulate the country to the effort that 
a position of military and scientih 


we would 


“anyone was attempting 


is ahead i 


mcorrect 


quired to regain 
leadership on which any international political leader 
ship must of necessity be based 


—Robert Hotz 
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This Genera! Controls motor-operated gate 
"valve (11% inch tine size) is undergoing 
Extreme Temperature Tests. In this instance 
it was subjected to —67° F for 

a period of 72 hours 


While at —67° F, valve was then put 
dalceltl-4gmOr-lllele-ldleam-laleM@)e e-beam Eee 


Results: Normal operation even though 
gate sheared through a solid column of ice 
during initial operating cycles.* 


} Every product in the General Controls 
hi-g® line, from gate valves to pressure 
switches, undergoes an exhaustive program 
of such tests prior to production release. 
Another reason why the hi-g® trademark 

is a recognized standard in 

aircraft controls. 





Call in the man from General Controls on 
your next aircraft controls requirement. 
You'll find his company’s experience 
unequalled in the field. 


) DD 58 >) 2 4A PP 9 54 OT O0 2 


’ *Qualification Report by 
Component Evaluation Laboratory, Inc.. 
El Monte, California 





GENERAL CONTROLS 


R INTROLS DIVISION 


Giendale, California - Skokie, Illinois 


Six plants —42 factory brangh offices 








WHO'S WHERE 


In the Front Office 
C. A. Thomas, president, and John Tullis, 


vice president and general manager, Strato- 
flex, Inc., Fort Worth, Tex 

William W. Hartz, president, Mid-East 
ern Electronics, Inc., Springfield, N. J. Also 
Roy L. Anthon:, vice president and treas 
urer, and Lawrence C. Oakley, vice president 
and secietary 

Charles D. Manhart, vice president-gov 
cmment relations, Raytheon Manufacturing 
Co., Waltham, Mass 

George S. Vermilyea, executive vice presi 
dent, and Ralph E. Grimm, director of en 
gineering, Nems-Clarke Ce., Silver Spring 
Md 

J. P. Lawler, a vice president, Aeronca 
Manufacturing Corp., Middletown, Ohio 
Mr. Lawler continues as Washington, D. C., 
representative 

Oliver G. Haywood, Jr., vice president, 
F. C. Huyck & Sons, New York, N 

Dr. C. J. Breitwieser, vice president-engi 
neering and sales, Air Logistics Corp., Pasa 
dena, Calif. Dr. Breitwieser will also serve 
as president of Metrolog Corp., a new sub 
sidiary of Air Logistics 

McLean B. Smith, vice president and gen 
eral manager, Data Processing Division, In 
ternational Business Machines Corp., New 
York, N. Y. Also: Gilbert E. Jones, assist 
ant general manager 

Maj. Gen. Arthur W. Vanaman (USAF 
ret.), assistant to the president, Aerojet 
General Corp., Azusa, Calif 





Changes 


Robert W. Fausel, corporate West Coast 
representative (Los Angeles, Calif.), The 
Martin Co., Baltimore, Md 

Dr. Henry S. Odbert, Program Director 
of Psychobiology, National Science Founda 
tion, Washington, D. C 

Rear Adm. John A. Scott (USN. ret.) 
coordinator—military requirements Link 
Aviation, Inc., Binghamton, N. Y 

Hugh E. Webber, manager-ground sys 
tems, The Martin Co.’s guided missile and 
Orlando, Fla 

Capt. Jack Shoenhair (USN, rct.), assist 
it weapon systems manager-Polaris, Lock 
heed Missile Svstems Division, Sunnyvale, 
( lif 

lhe Boeing Airplane Co., Seattle, Wash.., 
has appointed the following assistant general 
managers for the Pilotless Aircraft Division 
Kenneth W. Brown—operations; Jack Strick- 
ler—administration. Richard H. Nelson suc 
eeds Mr. Brown as manufacturing manager 

Beverly H. Gallup, resident engineering 
representative at Grifhss AFB, Rome, N. Y., 
for Motorola’s Military Electronics Divi 
sion 

Frederick B. Cline, program director—Air 
Weather Reconnaissance Development Pro 
gram, Bendix System Division, Ann Arbor 

Stuart D. Davies, chief engineer for a new 
project, Hawker Siddeley Group, London 

Donald J. Murphy, assistant weapon sys 
tem manager—Air Force’s earth satellite pro 
gram, Lockheed Missile Systems Division, 


clectronics centet 


Sunnyvale, Calif. Also: Robert M. Salter, 


assistant for future applications 
(Continued on p. 123) 
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INDUSTRY OBSERVER 


P Boeing Airplane Co. and Northrop Aircraft Corp. are submitting pro 
posals to Air Research and Development Command for solid propellant 
powered air-to-surface missile with increased speed and range application 
to Convair's B-58 supersonic bomber and North American Aviation’s B-7 
Mach 3 intercontinental bomber. Lockheed Aircraft Corp. previously had 
submitted a proposal for use of a modified X-17 solid propellant nose con 
test vehicle as an air-to-surface missile for the B-58 


> Special committee headed by Professor John Wheeler of Princeton Univer- 
sity is advising Secretary Neil H. McElroy on research and development 
management organization in the Defense Department. Biggest problem 
facing the committee is to recommend the exact relationship and division 
of responsibility that will exist under the still unnamed Director of Defense 
Research and Engineering. The Advanced Research Projects Agency under 
Roy Johnson, Director of Guided Missiles William M. Holaday and Assist- 
ant Secretary of Defense (Research and Engineering) Paul D. Foote will all 
report to the new director. 


P One of main objectives in Soviet Air Force tactical training since earl 
1957 has been to improve their operations against electronic countermeas 
ures. A large percentage of bomber training flights have involved searching 


for targets in bad weather and at night under intense radar interferencc 


> Tight Defense Department fiscal policy may force Navy to abandon its 
Eagle long-range air-to-air missile now in the early phases of develop- 
ment in favor of the Hughes GAR-9 being developed for the Air Force 
for use on the North American F-108 Mach 3 fighter. Both missiles have 
similar capabilities and both would be equipped with nuclear warheads, 
but GAR-9 is further along the development path. 


P Organometallic compounds—organic structures incorporating metals 
as boron and phosphorous—could prove to be the “exoti lubri 
Applications would be in real high-speed aircraft or spaces 
nts ¢ ipal ke 


int 


the future 

systems where specifications are expected to call for lubri« 

operating at 1,000F and above. Air Force already has let contracts 
j oth 


chemical and petroleum companies for research on these and 
potential high-temperature lubricants 


> Swing-tail aft loading entrances being proposed for military cargo versions 
of the Boeing 707 and Douglas DC-5 jet transports involve breaking the 
fuselage in the pressurized area and swinging the entire tail section upward 
or to the side. Boeing would swing the tail upward while Douglas favors 
the sideward opening approach. Air Force has not decided whether the 
weight penalty the entrances would involve is acceptable. Companies also 
have proposed 17-ft.-wide side entry cargo doors 

> Australians are quictly shopping in the U. S. for 

fighter bomber to replace present fleet of English FE! 
Australian Air Force planners want the 
be at least 1,500 mi. One aircraft under serious 


F-105 fighter-bomber 


; 


> Canadair CL-28 is being otfered to the RAAF in an effort to market some 
of the Canadian industry's output in that country, although at present the 
Australians have no plans to replace the Lockheed P2Vs now being used 
for maritime reconnaissance. Canadians also are offering Australia the right 
to manufacture under license Canadair’s new jet basic trainer, the CL-4] 


> Russian troubles with disseminating techn 
and domestic apparently are the exact opposit 
area. Recent editorials in Soviet technical jour 
much time to translation 


institutes devoting too 
contend that the entire effort is uncoordinate 


> General Electric CJ-805-3, commercial version of the J79 turbojet, 
received Civil Aeronautics Administration certification last week for civil us« 
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Barden Precision SFRI-5 miniature bearings as used in @ computer gear train. 


Precision-built computer gear trains must 
have uniformly low torque and minimum 
backlash; mounting surfaces for the bearings 
should be simple to manufacture. 


Barden Precision miniature-size bearings 
have the required low torque. Their low 
eccentricity and closely controlled radial play 
assure minimum backlash. Precision flanges 
provide accurate positioning surfaces and 
permit through-boring, eliminating the need 
for housing shoulders. 


Barden Precision miniature bearings are built 
to the same high standards of consistent 
quality as Barden’s larger instrument sizes. 


Specify BARDEN Precision miniature ball bearings 


Barden Precision means not only dimensional 
accuracy but performance to match the de- 
mands of the application. 


Your product needs Barden Precision if it 
has critical requirements for accuracy, torque, 
vibration, temperature, or high speed. For 
less difficult applications, the predictable per- 
formance of Barden Precision bearings can 
cut your rejection rates and teardown costs. 


Write today for your copy of Catalog Sup- 
plement M1 which gives dimensions, per- 
formance and engineering data on Barden 
Precision ball bearings 4” O.D. and smaller. 


THE BARDEN corrorarion 


41 E. Franklin St., Danbury, Connecticut + Western office: 3850 Wilshire Bivd., Los Angeles 5, California 


SPECIFY BARDEN PRECISION BALL BEARINGS FOR: INSTRUMENTS © AIRCRAFT ACCESSORIES © COMPUTERS AND RECORDERS © MACHINE TOOL AND TEXTILE SPINDLES © OTHER PRECISION APPLICATIONS 











Boeing Top Contractor 


General Motors has been replaced by Boeing Airplane 
npany as the top holder of military contracts with a 
ital of $7.7 billion. General Motors holds contracts 
rth about $4 million less. The Pentagon also re 
orted that 100 companies and their affiliates received 
63.5 of all military prime contracts during the last 
ven and a half years. The top contract winning com 
pany for the one-vear period ending last Dec. 31 was 
General Dynamics Corp., which received $1,127,400,000 
n new business. General Electric Co., United Aircraft 
and Boeing followed in that order in the new 
Dusiness category. 


McElroy Slaps Wrists 


Secretary Neil McElroy last week moved to stop the 
growing dispute over the relative merits of the Air Force’s 
Bomare and Armvy’s Nike Hercules air defense missiles 
(he dispute began when Congress complained of missile 
duplication for air defense and cut about 20% from the 
combined Army-Air Force request for Nike Hercules and 
Bomarc bases in an apparent effort to make the Depart- 
ment of Defense choose between the two missiles (AW 
Aug. 11, p. 21). 

Che appropriations cut led to a series of public claims 
by the two services on the advantages of their re- 
spective missile systems and culminated in a complaint 
forwarded to top Armv echelons by Lt. Gen. Charles E 
Hart, commander of the Armv’s Air Defense Command. 
Gen. Hart charged that the Air Force was attempting to 
cowngrade the Hercules. The Air Force replied that it 
had similar information about derogatory Army references 
to Bomarc 

McElroy said last week that he has “passed the word 
that this should be stopped.” He declined, however, to 
indicate whether one of the missiles would be discarded 
or which bases would be eliminated as a result of the cut 
in funds or when these decisions would be made 

He did say that he believed a defense in depth is the 
best defense against aerial attack, presumably meaning 
that both missiles have their place. 


Corp., 


Wilsonisms From Russia 


Soviet scientists apparently have not been any morc 
successful than their U.S. counterpares in creating a 
nationwide understanding of the value of basic research 
Recent papers by Communist theorists in Russia com 
plain that basic research scientists do not have work norms 
like other workers. The theorists point out that scien- 
tists and engineers on development projects have final 
goals and specifications to work towards which can be 
used to gage performance but that basic scientists are 
completely beyond any sort of regulation and that no 
measure can be taken of their contribution to‘ the Soviet 
society. 

his approach is reminiscent of the blunt remarks by 
Charles Wilson and some of the U.S. government's ac- 
tions. One of Wilson’s definitions was that you could 
tell when a project was basic research because the scien- 
tists “can’t tell you what they're doing.” One of the 
Administration’s post-Sputnik actions was to cut the 
budget request of the National Science Foundation 
which is charged with the promotion of basic research in 
the U.S. The foundation’s request for $222 million, pri- 
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marily for grants for basic research in 1959, was 


$140 million by the White Housc 


White House Surprised 


top-level White Hou 
ongoing inalvsis of the 
Paul Cherington of 


most ODSCTVeT is 


Long period of hedging by 
staff members over releasing the e« 
uirline industry prepared by Dr 
Harvard University is considered b 
another case of releasing 
news that might not be good new The White Hous 
group sat on the Cherington report for two 
eagerness of Presidential Assi 
before giving it to the 
ted would follow 


Administration jitter 


spite the 
Quesada to release it public and 
accepting the criticism that they exp« 
l'o their the report evoked—not 
prais¢ The Cherington report 
circulation by the airline industt 


s a kev to of the 
1 the introduction of j 


surp! ise, 


to serve a many 


fact witl 


NASA Policy Council 


James H. Doolittle was one of f 
and science experts appointed by Pr 
last week to the National Aecronaut 
cil Also named to the nine m 
Board for the National Acronaut 
with the President 


Burden, special 


tration h 
AM t f 


issistan 


ment to the Secretarv of the 
Alan T. Waterman, director of 
Detk B 


Foundation, and Dr 
National Ac of Sciences 
of Rockefeller of Medi 


ic ™m 


Institute 


President Approves Air Museum 
A National Air Museum in Washington t 


the sheetmetal hut now housing the Smitl 


] 


tute’s collection of aeronautica 


to realitv last week when Presi 
bill authorizing plans for th 
plans and specifications h 

Services Administration, gré 


for funds to cover the cost of 
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disliked 9.5% rate of return f 
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of approximately 12 on different 
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advoc icy of the 5 
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Defense FY °59 Funds Total $41 Billion 


Expenditures increased $1.8 billion above Fiscal °58; 
obligational authority estimates hit $41 billion. 


By Ford Eastman 


Washington—Expenditures available 
for Defense Department military pro- 
grams during Fiscal 1959 will be $1.8 
billion above actual expenditures during 
Fiscal 1958 and $521 million more than 
that estimated by the Administration in 
January. 

New obligational authority estimates 
tor military programs have been in- 
creased to $41.078 billion from the 
$39.645 billion estimate in January— 
an increase of $4.329 billion over actual 
1958 obligations. 

Current expenditure estimates are 
now $40.8 billion as compared with the 
January estimate of $40.279 billion and 
the 1958 actual expenditures of $39.010 
billion. 

The expenditure estimate released by 
the Administration last week includes 
the $816 million additional made avail- 
able by Congress in excess of the 
amount requested for missiles, aircraft 
and manpower. 


Administration's Stand 


However, Administration spokesmen 
have taken a strong stand against spend- 
ing more money than that originally re- 
quested and may withhold these funds 
from the services. 

At the same time, both industry and 
Defense Department officials say they 
do not anticipate the rigid ceilings on 
defense spending that created a finan- 


cial chaos toward the end of Fiscal 
1958 (AW April 21, p. 26), although 
the situation, they admit, is still “‘some- 
what cloudy.” 

Defense Department reorganization 
authorized by Congress and the increase 
in the debt ceiling is expected to give 
the Administration considerable latitude 
in setting fiscal policies during the com- 
ing year. 


Budget Breakdown 


Defense Department breakdown on 
estimates of net expenditures for major 
procurement and production amounts 
to the following: 

e Aircraft—Air Force, $5.093 billion; 
Navy, $1.959 billion; Army, $118.77 
million; total, $7.171 billion. 

@ Missiles—Air Force, $2.298 billion; 
Navy, $481.327 million; Army $593.270 
million, total, $3.372 billion. 

e Electronics and communications—<Air 
Force, $352.5 million; Navy, $189.152 
million; Army, $197.925 million; total, 
$739.577 million. 

Grass obligations 
down this wavy: 

e Aircraft—Air Force, 
Navy, $1.954 billion; Army, 
million; total, $7.083 billion. 
@ Missiles—Air Force, $2.805_ billion; 
Navy, $785.19] million; Army, 
$998,271 million; total figure of $4.588 
billion. 

e Electronics and communications—Air 
Force, $823.7 million; Navy, $288.007 


break 


estimates 


$4.993 billion; 
$136.007 


million; Army, $250,195 million; total 
figure amounts to $1.361 billion. Major 
changes in Defense Department ex- 
penditures made by the Administration 
in its mid-year review of the Fiscal 1959 
federal budget are the following: 
e Military personnel costs increased 
from $10.523 billion to $10.570 billion 
In Fiscal 1958, actual expenditures 
amounted to $10.439 billion. 
e Operation and maintenance, includ- 
ing equipment, facilities, medical care, 
supply systems and purchase of spare 
parts, increased from $9.292 billion to 
$9.419 billion. The 1958 actual was 
$9.072 billion. 
@ Major procurement and production of 
aircraft, ships, vehicles, weapons, mis- 
siles and other items increased from 
$13.753 billion to $14.278 billion. This 
represents a decrease of $389 million 
from the $14.667 billion actual expendi 
tures in Fiscal 1958. 
¢ Military construction, reserve compo- 
nents, research and development and 
others increased from $6.007 billion to 
$6.363 billion. The 1958 expenditures 
were $4.832 billion. 
© Defense contingency funds were re- 
duced from $500 million to zero. This 
allowance is now distributed among the 
several other categories in which defensc 
expenditures are classified, accounting 
for some of the increases in current es 
timates when compared with the Janu 
ary estimate. 
e Anticipated supplemental funds were 
reduced from $205 million in Januar 
to the currently arrived at estimate of 
$180 million. 

Major changes in new obligational 





. Military Personnel Costs 

. Operation and Maintenance 

. Major Procurment and Production 
Aircraft 
Missiles 
Ships 
Other 

’. Military C onstraction . 

’. Reserve Components 
Reserve Construction 
Other 

‘I. Research and Development. 


Retired Pay 
Other 

VUL. 

Total—Net Expenditures 





. DOD Establishment-Wide Activities 


Working Capital (Revolving) Funds 


Estimated Net Expenditures—Fiscal 1959 


(in thousands) 


Navy 
$3,146,009 
2,563,119 
4,400,698 
1.959.820 
481,327 
396,633 
562,918 
401,460 
226,380 


Army 
$3,501,496 
2,773,998 
1,312,948 
118,778 
593,270 
2,390 
598,510 
330,000 
706,200 


516,600 
296,632 


—275,078 
9,162,796 


—15,450 
11,472,022 


Office of 
Secretary of 
Defense Total 
$10,569,505 
9,552,116 
14,293,176 
7,171,598 
3,372,597 
1,601,523 
2,147,458 
1,977,130 
1,239,080 


Air Force 
$3,922,000 §$ 
4,214,999 
8,577,030 
5,093,000 
2,298,000 
200,000 
986,030 
205,000 
306,500 


2,409,405 
1,062,533 


410,624 
716,866 


765,000 
16,410 


-230,128 
40,872,817 


42,000 
1,212,660 


18,400 
19,025,339 
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New Obligational Authority Fiscal 1959 


(in thousands) 
Office of 
Secretary 


of Defense Total 


$10.655.446 
9,263,191 
15.336.528 
6,345,474 
4.337 060 
1.977.155 
2.676.839 
1,330,000 
1,171,240 
26,250 
1,144,990 
2.732.985 
1,011,087 
640,000 
371.087 
50.000 


Air Force 
$923,073 S 
4,051,420 
8.863.495 
4,534,595 
2,972,400 


Navy 


$3,181,412 
2,465,408 
4,822,400 
1,680,487 
735,244 
977,155 
429,514 
295,000 
215,097 
8,000 
207,097 291. 
821,285 743, 


30,625 2, 


Army 


$3,550,961 

2,746,363 

1,650,633 
130,392 
629.416 


. Military Personnel Costs 
. Operation & Maintenance 
Major Procurement & Production 
Aircraft 
Missiles 





Ships 
Other ; 
. Military Construction 
'. Reserve Components 
Reserve Construction 
Other Lerrey 
VI. Research and Development 
VIL DOD Establishment—W ide Activities 
Retired Pay 
Other 
Working Capital (Revolving) Funds 
l'otal—New Obligational Availability 
I'ransfers from Prior Year Balances 
T'otal—New Obligational Authority 


1,356,500 
785,000 
303,681 

12,000 


$90,825 
230,000 
652,462 
6,250 
646,212 
498,700 
274,990 


20,000 


670,000 
702.917 
640,000 
62,917 
50.000 
1,442,917 


274,990 30,625 
Vill ‘ 
9 604,109 

75.000 


9,229,109 


11,831,227 
160,000 
11,671,227 


18,672, 1,442,917 











thoritv estimates, which reflect both 
esidential amendments to the January 
mmendations and increases enacted 
over the recommended 
mounts, include 
¢ Military personnel costs reduced from 
$10.225 billion to $10.120 billion. The 
1958 obligations amounted to $9.816 
billion 
e Operation and maintenance reduced 
from $9.322 billion to $9.263 billion, a 
$108 million from Fiscal 


(ongress 


ecTcas of 
¢ Major procurement and production 
increased from $13.447 billion to 
$15.297 billion. The 1958 obligations 
mounted to $11.399 billion. 

e Military construction, reserve compo- 
nents, research and development and 
others increased from $5.946 billion to 
billion. The 1958 obligations 
were $6.163 billion. For a more detailed 
breakdown, see the tables prepared 
by the Defense Department on esti- 
mated new obligational authority and 
estimated expenditures 


$6.218 


Budget Defense 


Defense Secretary Neil McElroy, in 
1 speech at an American Legion Con 
vention in Chicago, defended the Fiscal 
1959 budget as a sound program to 
keep the U. S. ahead of Russia in 
over-all military strength. 

He indicated, however, that Defense 
will continue to hold a relatively tight 
rein on research and development 
pending 

“Defense spending,” he said, “will 
be guided with discrimination and 
judgment. We are willing to take 
greater gambles on weapons that no 
business enterprises would vote to risk 
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on new and still untried products 
“There is a point, however, beyond 
which gambling huge sums on untried 
weapons would be foolhardy and would, 
in fact, endanger the e and 
even the military, 
try.” 
McElro\ 
and development 
added production will be worthwhile, 
but that, in the meantime, the U. § 
cannot move production too far ahead 


onomic, 


security of the coun 


that, as research 


programs 


idde d 


progre SS 


of resear¢ h know le dge 


Polaris Project 


One of the programs increased bi 
Congress whose funds not vet 
been released by the Defense Depart 
ment is the Navv’s Polaris ballistic 
missile submarine project 

Congress authorized construction of 
four additional Polaris submarines, but 
the Defense Department contends that 
the five already authorized should pro 
ceed further along the development 
cvcle before work on the additional 
four is begun 

Projects authorized by Defense 
Department and the 
Navy, however, include the construction 
of seven guided missile frigates, includ 
ing three from the Fiscal 
1958 program; nuclear-powered 
attack submarines; 
destrovers. 


h iv¢ 


the 
announced by 


remaining 
three 
five guided-missile 


Authorized Funds 


Other funds authorized by Congress 
which might be withheld include $140 
million for additional long-range trans 
port aircraft for Army airlift and $51.6 
million for 15 additional Boeing KC 
135 jet tankers. 


Of th 
ible, Ai 
dustrv w 
W.A. I 
weapon 
last weel 
Davis said 
go for new weapon mi 
$4 billion for hardwa 
operating Air Force 
will involve 4,000 prime contractor 
ities and 
ontractor 


1 Tru h large 





Marquardt to Acquire 
AMF Subsidiary 


Marquardt Aircraft Co. has started 
final negotiations with American Machin 
ery & Foundry Co. (AW July 28, p. 25 
to purchase for an undisclosed amount of 
cash AMF’s Associated Missile Products 
Co., Pomona, Calif 

Boards of directors of both Marquardt 
AMI the 


acquisition and Marquardt is aiming for 


and have already approved 
an effective acquisition date of Sept. 28 
After final negotiations, terms will be sub 
mitted to both companies’ boards of di 
rectors for final approval 

Marquardt will retain AMPCO’S key 
personnel including Dr. Wendell B. Sell 
present vice president of AMF and gen 


AMPCO. He 
main general manager of AMPCO when 


eral manager of will re 
it becomes a new division of Marquardt 
No name for the 
selected, but a Marquardt spokesman says 
it will definitely not be AMPCO. 

No obstacles to Marquardt’s acqui 
sition of AMPCO are anticipated. 


new division has been 














Congress Expected to Override 
Airport Aid Veto Early Next Year 


By Katherine Johnsen 


Washington—Aviation circles expect 
Congress to take early action next year 
and pass legislation authorizing a large- 

airport development program— 
override a presidential veto, if 


scale 
and 
necessary 

Reaction to President Eisenhower's 
veto of the airport development measure 
(AW Sept. 8, p. 41) overwhelmingly 
voted by the Congress was strong. The 
legislation would have authorized up to 
50% federal parheipation in the con- 
struction cost of airports for four more 
years 

Che present authorization expires 
with the current Fiscal 1959 year. It 
would have increased the total 
federal outlay from $63 million to $100 
million annually. 

Sen. Mike Monroney (D.-Okla.), 
chairman of the Senate Commerce 
\viation Subcommittee and one of the 
leading advocates of the legislation 
called the veto “a body blow to ai 
safety.” 

“Not only does his action endanger 
) Safe transition to the jet air age, but 
it also jeopardizes the investment of 
more than $2 billion in these advanced 


also 


types of airplanes already on order by 


commercial airlines,” Monroney de- 
clared. “Without the federal-local 
partnership in sharing the cost, he 
added, “commercial jet transportation 
will be limited to the use of seven 
civilian airports of sufficient size to 
handle takeoffs and landings under full 
load. 

“Even these seven 
International, Boston, Baltimore, De- 
troit, San Francisco, Portland, San 
Diego), with 10,000 ft. runways, would 
need a second runway to handle safe 
takeoffs for crosswind conditions. 

“It will be of little use to provide for 
safer airspace and air traffic regulations 
it the planes must land on fields too 
short or too poorly constructed to 
handle them on the ground.” 

Figures of Civil Aeronautics Adminis- 
tration show that the backlog of needed 
airports—with local sponsors ready with 
50%  financing—has_ been _ steadily 
mounting. With $63 million annually 
to allocate, CAA has had requests for 
matching funds from would-be sponsors 
as follows: 

Fiscal 1957, $131 million; Fiscal 
1958, $145 million; Fiscal 1959, $192 
million. 

The total in matching fund requests 
for the three years of $469 million was 
approximately two-and-one-half times 
more than the $189 million Civil Aero- 


(New York 


28 


nautics Administration had _ allocated. 
A survey by the U. S. Conference of 
Mayors shows that 1,138 airports proj- 
ects costing a total $1.1 billion will be 
required over the next four years—Fiscal 
1959 through Fiscal 1962. Of the total, 
local and state sources expect to be 
able to finance $590 million. This 
leaves a deficit of $471 million which 
the Conference says should receive 
federal financing “because of the vital 
national interest in the airports. . . .” 


Confused Thinking 


E. Thomas’ Burnard, executive 
director of Airport Operators Council, 
criticized the “confusion and incon- 
sistency in Administration thinking— 
as well as the continuing lack of appre- 
ciation of the national interest in 
airports.” 

In Mav, 1957, Edward P. Curtis, 
then presidential adviser on civil avia- 
tion, urged a comprehensive airport pro 
gram 

In his comprehensive report, which 
outlined plans for the Airways Moderni- 
zation Board and Federal Aviation 
Agency, Curtis said 

“Of all the elements in the national 
system of aviation facilities, airports 
have been the most neglected. Unless 
airport development is given the atten- 
tion it deserves, airport capacity may 
well become the factor which limits ca- 
pacity in the whole system.” 

However, Louis Rothschild, Under 
Secretary of Commerce for Transporta- 
tion, testifying for the Administration 
last April before the Senate Commerce 
Committee, called for an end to all fed- 
cral airport aid. When the present au- 
thorization expires with Fiscal 1959, 
Rothschild maintained, state and local 
sources should fully finance airport 
projects. 

President Eisenhower altered the Ad- 
ministration position as presented by 
Rothschild in his veto message. The 
President called for “‘an orderly with- 


F-104 Has Infrared Eye 


Washington—Air Force Lockheed 
F-104 Starfighter is being equipped with 
an infrared gunsight that enables it to 
track down targets its pilot can not see. 
Infrared tracker was developed and is 
being produced by Aerojet General Avi- 
onics Division. Company says device is 
“only operational infrared fire control 
equipment in existence today” and is in 
use by Air Defense Command units. 
Infrared tracker has advantage of not 
radiating any energy, thereby not alerting 
enemy to presence of F-104. 














drawal” of the federal government from 
airport aid, and announced that he 
would submit a plan for a “transitional” 
program to the next Congress. He 
added: 

“I recognize that there will doubtless 
be a transitional period during which 
the federal government will be required 
to provide aid to urgent airport projects 
which are essential to an adequate na- 
tional aviation facilities system and 
which cannot be completed in any other 
way. 

Che $100 million-a-year program pro- 
vided in the legislation voted by the 
Congress, the President objected, 
not provide for a transitional program 
Rather, it sharply increases the level of 
the existing program. 

“It does not provide for aid to the 
most urgent airport projects, but con 
tinues the current allocation formula 
which is not related to broad national 
acronautical needs.” 

Meanwhile, CAA Administrator 
James T. Pyle and the future traffic es 
timates of CAA emphasized the in 
creasing requirement for airport devel 
opment. 

In a speech to the annual mecting of 
the U. S. Conference of Mavors last 
week in Miami, Pyle declared: 

“IT can visualize the day when vour 
terminals will be swamped with bus- 
type transportation, and | feel it my ob 
ligation to you to warn vou of this po 
tential development so that you can 
inject it into your planning. We are 
already doing so at the Washington Na- 
tional Airport and will present to Con- 
gress next year a plan which we feel 
will materially increase the capacity of 
this facility to handle the mass trans 
portation I foresee for the future.” 

hese are CAA traffic estimates (by 
calendar years): 
¢ Domestic passengers. The number 
will increase from 42 million for 1956 
to between 60 million and 72 million 
in 1960; and to between 80 and 106 
million in 1965. 
© Domestic cargo. ‘he ton-mileage will 
mount from 380 million for 1956 to 
between 500 million and 700 million in 
1960; and to between 800 million and 
1.2 billion in 1965. 

e International and overseas passengers. 
The number will rise from four million 
in 1956 to between 4.8 million and 6.8 
million in 1960; and to between 6.1 
million and 11.5 million in 1965 

© General aviation (all civil aircraft fiy- 
ing exclusive of air carrier operations 

The number of hours of flight utiliza 
tion will mount from 9:5 million for 
1955 to 11.8 million for 1960 and to 
15.3 million for 1965. 

Specific points in the presidential 
veto message which Burnard of the Atr- 
port Operators Council objected to in 
cluded: 

e That “over the past two decades, mor« 


“does 
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Titan Handling 


Mitchell AFB, N. Y.—Development 
engineering inspection by USAF of 
stage handling and emplacement of the 
Martin Titan ICBM was made here 
last Monday. 

Feature of handling equipment 1s 
that it is based on readily available 
off-the-shelf hardware. American Ma- 
chine & Foundry has contract covering 
all launching and handling equipment. 

In the demonstration a 110 ft. Cole 
crane emplaced Titan second stage in 
74 min. in wind estimated at 25 mph. 
Mockup was accurate as to weight, di- 
mensions and balance but bore no aero- 
dynamic resemblance to Titan configura- 
tion (AW Aug. 18, p. 33). Titan was 
emplaced in pit; mating of each stage is 
accomplished at ground level. 











ind more airports have progressed to 
the point of self-sufficiency.” This, he 
said, refers only to day-to-day operations 
and does not refer to the ability to make 
capital construction investments and 
support debts already incurred. 

e That “well over one billion dollars has 
been allocated by the government to the 
construction and improvement of local 
civil airports.” Burnard objected that 
the President failed to point out that al 
most $800 million of this was under 
the “make work” program during the 
1930 depression and the defense land- 
ing area program of 194]-42, “neither 
of which have any real relation to civil 
aviation of 1958.” 

e That “over 500 military airport facili- 
ties have been declared surplus and 
turned over to the cities, counties and 
states for airport use.’ Burnard objected 
that the President overlooked the othc; 
side of the coin; that during World War 
II, about 429 civil airports were turned 
over to the federal government; that, 
even today, well over 200 civil airports 
are being jointly occupied by military 
units, and that military transports use 
hundreds of additional civil airports 


Northrop, Arma Near 


Merger Agreement 
Northrop 


Washington—Merger of 
\ircraft and American Bosch Arma 
Corp. will go through if the principals 
can agree upon a mutually satisfactor 
stock exchange ratio, but there is sharp 
disagreement on this important point at 
the moment 

Arma is seeking a share-for-share ex 
change, while Northrop is pressing for 
; more favorable ratio on the basis of 
its current vear’s larger sales and profits 

Statement last week by Northrop 
President Whitley C. Collins said that 
in understanding had been reached 
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with Arma on “practically everything’ 
but the stock exchange terms 

Collins conceded that a 
share exchange had been discussed but 
said the merger would “not necessarily 
call for exchange on that basis.” He 
said exchange ratio would take account 
of each company’s net worth and its 
prohts. 

Northrop’s profits for the vear just 
concluded will exceed $4 per share, 
Collins said. Arma’s profits for 1957 
were $2.67 per share, and its current 
year's are expected to be lower because 
of a sharp drop in the company’s auto 
motive accessory business. At mid-week, 
Northrop’s stock was selling for around 
$28.50 per share, while Arma’s was sell 
ing (ex-dividend) for around $27. 

Arma officials believe that the stock 
exchange ratio should place more em- 
phasis upon future prospects, less on 
current earnings. Arma holds verv size 
able contracts for inertial guidance svs 
tems to be used in the Atlas and Titan 
intercontinental _ ballistic and 
thus has a strong position in inertial 
guidance field. 

Collins said that if the merger goes 
through, he would become chairman of 
the board, while Arma’s Charles W 
Perelle would become president, as 
earlier predicted by Aviation Week 
AW July 28, p. 20). Company head 
quarters would be on the West Coast 
and probably would be called Nortltrop 
Arma Corp., Collins indicated 

An Arma spokesman said the Collins 
statement was released without prior 
knowledge of Arma officials 


share-for 


missiles 


>. . 
Carmichael Appointed 
“ . . . 
Fairchild Officer 

Hagerstown, Md.—James H. Carmi 
chael, former president and board chai 
man of Capital Airlines, joined Fair 
child Engine & Aircraft Corp. last week 
as vice president for commercial trans 
port to handle the F-27 
turboprop sales. Carmichael resigned 
from Capital several months ago. 

Carmichael’s appointment was one of 
three new corporate vice presidencies 
created by Fairchild in a reorganization 
program designed to bring executive 
responsibilities in line with changing 
industry patterns. 

Named with Carmichael were F. | 
Newbold, Jr., former manager of th« 
engine division, as vice president for 
coordination of planning and Richard 
C. Palmer, former assistant to President 
Richard §S. Boutelle, as vice president 
of communications. 

R. James Pfeiffer, former executive 
director of the Corporate Customer Re 
lations Division, also was named vice 
president of marketing for the new 
Commercial Transport Division which 
Carmichael will head. 


company § 


Nuclear Balloon Shot 
Scheduled by AEC 


Las Vegas—l'irst nuclear test shot of 
the concluding phase of the 1958 
Atomic Energy 
gram is scheduled for firing from a 
loon this week. Another detonation | 
tentatively firing from a 
50-ft About half the 


scheduled positioned in 


Commussion test pro 
al 


scheduled for 
tower Sept. 25 
shots 
deep underground tunnels 
dates of other shots will be 
later 

4 total of 10 low 
in the nominal (20 kilotons) or below 
nominal fired befor« 
conclusion of the program Oct. 31 


will be 
Tentative 


announced 
vield detonations 


rang< ire to be 


Bid for Minuteman 


Assembly Submitted 
Monica, Calif.—Bid for as 


ind testing of Minuteman, solid 
ICBM 


Santa 
sembly 
propellant second generation 
has been submitted by a team made up 
of Douglas Aircraft Co., Hughes Au 
craft Co. and Food Machinery and 
Chemical Corp As major subcon 
tractors to Douglas, Hughes would be 
responsible for electrom ind M¢ 
for ground support equipment 

A Minutk man embl ind test 
of top officers 
has bee 

team’s proposal 
t at least 


policy board, composed 
of the thre: 
formed to direct the 
program. It will me 
month to establish 
the program (AW Julv 28, p. 2 

Douglas has formed a separate 
uteman division, headed by K« 
B. Bingham, t 


companies 


twice a 


policy and review 


Min 
nneth 


manage the program 


United, Douglas Agree 
™“ - ry’ 

On DC-7 Trade In 
Washington—United Airline 

Douglas Aircraft Co. are seeking Civi 

Acronautics Board approval of 

sales agreement allowing the airline 

trade-in 10 D¢ 

wards the pur hase oft 


craft 


now mm service 
10 DCS jet 
ilre id\ li I 

Filed with the Board last 


ipplic ition 


wecck 


concluded betv 
manufacture! 
of the pisto 
purchas of th t tr 
Delivery dat 
used urcraft ha been 
illow for the purchas« 
iccording to Curtis Barkes, vice 
dent of finance and property for 
Resale f the DC 
$1,250,000 per plane, with a re 


ot $5.000 for h me nth the rcra 


engim 


planned 
of the new 


ni 
pr c 


has been use its orginal 


liven 





Farnborough 
By David A. Anderton 


Farnborough—Second appearance of 
Britain’s first generation of guided 
missiles showed some design and pro 
duction refinements made during the 
past year, but no surprising major tech 
nical advances 
Only two completely new weapon 
systems—the Pye anti-tank missile and 
the Avro air-to-ground missile—made a 
hrst appearance. Bnitain’s Black Knight 
re-entry test vehicle was scheduled to 
show but didn’t until late on the final 
day after the successful firing of the 
first round at Woomera Australia 
Britain’s Blue Streak ballistic missile 
has not yet been developed to the point 
where it is ready to be shown 
Newest of the anti-aircraft defense 
missile family—the Armstrong Whit- 
worth Seaslug being developed for the 
Royal Navy—was displayed in the form 
of a test propulsion vehicle. Informed 
observers agreed that the final form of 
the missile would differ somewhat from 
the shape of the round displayed 
Basic change in the Seaslug, and 
presumably the reason for the new test 
vehicle, is that a solid-propellant sus- 
tainer rocket has replaced the liquid- 
propellant unit that has been the basic 
powerplant since the project was started. 
Original cluster of 12 solid-propel- 
Aa lant rockets used as wrap-around boost- 
we Fe «3 ers have been replaced by a quartet of 
es larger rockets fastened to missiles nos« 
= — Guidance system for the area is 
ARMSTRONG WHITWORTH Seaslug test vehicle features wrap-around boosters at the - tee pete gerne 
nose. Launcher is a demonstration model and not a prototype for ship-based operations of Sanalions r , be Snesry Cr sane ¥ ( 2 
the Royal Navy’s first anti-aircraft missile. Seaslug’s final configuration may be different. 7 oy ae a PS 
; td. System is presumably beam-riding 
salvo of two hit the target drone and 


ay * the second hit the largest piece of 


o™ 

ty; resulting wreckage (AW Sept. 5, p. 25). 
ay f Seaslugs will become standard arma 
one ment for the Hampshire class of guided 
missile destroyers now being built for 
the Roval Navy. Missiles will be fired 
from multiple launchers automatically 

fed from magazines below decks 
Major feature of three missile exhibits 
—Bloodhound, Fireflash and Thunder- 
bird—was simulated field operation and 
checkout of rounds performed by teams 

of service technicians. 

English Electric's Thunderbird was 
smartly handled by a six-man army 
, crew under the direction of a leather- 
= lunged sergeant. Bristol Bloodhound 
/- ' was manhandled and set up by a unit 
AERODYNAMIC test vehicle for the Avro stand-off bomb is an early configuration of of Roval Air Force F ighter Command, 
RAF’s first air-to-surface missile. Canard layout is used, but on the missile the wingtips who will have operational responsibility 
have sharp negative dihedral, giving a “cranked” appearance to the planform of the bomb. for deployment and operation of the 


with homing in the terminal phase 
Much of the test firing has been 

done at sea on the missile ship HMS 

Girdle Ness. First round of a recent 
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| Missiles Show Refinements, No Giant Steps 


“ ” 
# De’ 


BRISTOL Bloodhound anti-aircraft missile now being delivered to RAF is powered by a 
pair of Bristol Thor ramjets. One feature of the missile exhibit was simulated field opera 


tion and checkout of Bloodhound. Missile was manhandled and set up by RAF Fighter 
Command Unit. 


PYE anti-tank missile is wire-controlled, is 
designed for longer ranges than smaller 
Vickers 891 or Nord SS-10 or SS-11. 


or 


—= 
Sey mms 


x a for the Bristol Bloodhound (above) and de Havilland Firestreaks (below 
‘ > 


MISSILE handling equipment built by ML Aviation Co. Ltd. shows the main body assembly 


EXPLODED layout of Vickers 891 anti-tank 
missile components shows miniaturized lay- 
outs of parts. Wire spool (right) is annulus 
fitted around rocket motor nozzle. 





anti-aircraft missile. Fairey Fireflash 
beam-riding missile was run through 
assembly, checkout and installation on 
a stub-wing section by a team of the 
Royal Air Force’s Guided Weapons 
Development Squadron. 

Notable in all three of these demon- 
strations was the complete reliance on 
muscles and manpower to move rounds 
as large and bulky as the Thunderbird 
on transport trolleys. Operations were 
done on a concrete hardstand, which 
made wheeling the big trailers some- 
what easier than it would be in the 
ficld after a week of rainy weather. 

Some American observers rated the 
ground equipment for British weapon 
systems as rudimentary. But British 
technicians defended the units on the 
basis of a different design philosophy. 

Most British missile systems were de- 
signed with economy as a major con- 
sideration, they said. Much of the 
ground-handling equipment had to be 
built without motorization or automa- 
ticity applied to the maneuvering of 
missiles. It was simply a question of 
keeping the cost of the weapon system 
to a reasonable figure, say the British. 

I'wo anti-tank missiles were displayed 
and a third announced at the Farn- 
borough show. Fairey, whose pioneering 
work on beam-riding air-to-air missiles 
resulted in the Fireflash, announced it 
had the contract for the British Armvy’s 
anti-tank missile. Speculation was that 


the weapon compares in size with the . 


Australian Malkara recently ordered by 
the British for evaluation trials (AW 
Sept. 8, p. 37). 

Next down the scale in size from the 
Malkara and Fairey missiles is one de- 
veloped by Pye Ltd. as a private ven- 
ture. About 5 ft. long and with a 2 ft. 
span, the Pye missile is called man 
portable. It is not light — to be 
carried by a single soldier, however. 
Best estimates of its weight place the 
figure at 80 Ib. With the missile itself 
goes a thumb-operated joystick control, 
a pair of periscopic monoculars and a 
20 Ib. ground computer unit and associ 
ited power supply. 

Missile is set up on a light tubular 
structure and fired by the gunner. His 
thumb motions move the joystick and 
send course correction signals to the 
round through a pair of trailing wires 
paid out from bobbins on the wingtips. 
He sights both missile and _ target 
through the monoculars which switch 
from low to high — during 
the flight of the missile. 

Powerplant is a aes | TN sus 
tainer and booster furnished by Bristol 
Aircraft Ltd.’s Rocket Motors Division. 
Motor exhibited had nozzles blanked off 
in deference to American security. Pre- 
sumably this is because the booster and 
sustainer are annular charges made 
under U. S. patents. However, French- 
built Nord anti-tank and air-to-air mis- 
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siles have a similar powerplant arrange- 
ment developed in France some years 
ago, and these missiles have been sold 
all over the world. 

Pye says the missile can go into pro- 
duction immediately, because it has 
been flight-tested thoroughly on a simu 
lator which has logged more than 
50,000 flights. But visiting experts 
pointed out that while simulator flights 
have their value, a field firing program is 
the only way to prove final performance 
and operations of the missile under tac 
tical conditions. Vickers 891 anti-tank 
missile, first shown at Farnborough last 
vear, has been further refined during the 
past 12 months. 

Major attention has centered on the 
pistol-grip and thumb yoke control sys- 
tem which evolved as a result of many 
studies made in human engincering. 

The gunner sights through a monoc 
ular evepiece mounted like a telescopic 
sight on a modified gunstock. His left 
hand steadies the stock and fires the 
round by means of an index-finger 
trigger. His right hand fits around a 
grip and his right thumb fits in a hol- 
lowed trigger which is gimbal-mounted 
so that all motion is around the natural 
axis of the thumb. Vickers engineers 
claim this eliminates all tendency of 
gunners to overcontrol these missiles. 

Missile itself is 33 in. long and has 
an 1] in. wingspan. Weight of the 
missile in a metal canister which also 
serves as the launcher is 45 Tb. A light 
weight version uses a folding tubular 
launcher carried in a canvas bag and 
weighs only 35 Ib. complete. 

Range of the Vickers missile is about 
1,250 yd., competitive with the Nord 
SS-11 or the O6crlikon Cobra_tvpes 
Propulsion is by a two-stage Imperial 
Chemical Industries solid-propellant 
unit. 





1959 Farnborough 


London—There will be sufficient new 
aircraft types emerging from the British 
aviation industry during the next three 
years to ensure the continuance of the 
Farnborough flying display, according to 


a survey recently completed by the 
Society of British Aircraft Constructors. 

4 formal decision to hold the 1959 
air show is expected to be made by 
the Society's October council meeting. 

A. F. Burke, of de Havilland, current 
president of SBAC, discussing the survey, 
said it revealed that 1960 was likely 
to be a “vintage year” for new aircraft. 

The 1958 Farnborough flying display 
attracted a record total of 360 British 
aircraft and accessory manufacturers as 
exhibitors. Attendance topped 263,000 
for the week-long show with a total of 
238,000 on the three public days, 7,300 
foreign guests and 18,000 from the 
British aviation industry. 











One unique feature of the Vickers 
model is that the wire spool is an an- 
nulus fitted around the rocket motor 
exhaust rather than being a wingtip 
bobbin characteristic of everv other 
wire-controlled missile. 

Only basic research missile or vehic! 
on display was the Short-Elliott GP\ 
(general purpose vehicle) developed for 
research into the basic problems of 
homing on targets. Data from rounds 
fired at Aberporth test range are distrib- 
uted among all British missile projects. 

GPV is 26 ft. 8 in. long and has 
trapezodial cruciform wings of low as- 
pect ratio with high aspect ratio control 
surfaces located closely downstream. 
Configuration was developed some time 
ago and standardized in a series of test 
vehicles for propulsion and guidance 
systems developed by the Royal Aircraft 
Establishment 

Powerplant is a_ liquid-propellant 
rocket engine developed by RAE Wes- 
cott and built by Short for the vehicle. 

Elliott guidance system is a semi- 
active homing tvpe, using reflected en 
ergy bounced off the target by a ground- 
based radar. Signals received by the 
missile precess a free gyro in the direc 
tion in which the target line of sight 
is moving and at the same rate. Pickoffs 
on the gyro keep the homing antenna 
system pointing in the same direction 
as the gvro axis, which is therefore 
pointing at the target. 

Other test vehicles were 
for specific projects. Short showed its 
SX-A5, a stubby rocket exhibited last 
vear, used as a data-gatherer for the 
company’s development of a ship-to-air 
missile for the Roval Navy. The project 
is aimed at short-range defense of ships, 
and is expected to handle attacking 
planes that evade long-range fighters 
and the Seaslug medium-range missile 

Major job of this test vehicle is guid 
Avro test vehicles 


earmarked 


ance investigation 
for the Blue Steel standoff bomb 
showed some variations from the 
mockup of the weapon flown past on 
the belly of an Avro Vulcan and from 
a model of the missile displayed. 
Basically the lavout of the boost-glide 
bomb is a canard. The test vehicles 
were obviously aimed at getting 
dynamic and control information rather 
than simulating tactical uses of the 
weapon. Nearest U.S. counterpart of 
the Blue Steel is Bell Aircraft’s Rascal, 
but official British reports indicate the 
weapon has considerably more range 
than the USAF missile. Blue Steel has 
been fired against targets up to 400 mi 
from release point, and has touched 
supersonic speeds—probably on the or 
der of Mach 1.6—at altitudes as high 
as 60,000 ft. This indicates that th 
missile is dropped from the bombe: 
and programmed to accelerate ahead of 
it, climb to altitude before burnout of 
the motor and then glide to target. 
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Black Knight Re-Entry Successful 


In First Australian Firing Effort 


By John Tunstall 


London—Britain’s Black Knight bal- 
re-entry research rocket in a suc- 
‘ful first firing last week at Woomera, 
\ustralia, reached an apogee of 300 mi 
Designed at the Royal Aircraft Esta- 
blishment, the missile was officially 
tated to have exceeded expectations. 
Successful first firing, a design and de- 
vclopment period of less than 30 
mo. and design development and firing 
costs at the astonishingly low figure of 
$25 million are being given full play by 
jubilant British scientists 
instrumented nose cone together 
with tape records fell near the center of 
1 target area 50 mi. from the launching 
site, and recovered within a few 
hours of the firing. Evaluation of the 
condition of the nose cone which is esti 
mated to weigh about 20 Ib., is proceed- 
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Firing Profile 

Black Knight has a length of 35 ft. 
nd a diameter of 3 ft. It was controlled 
to climb vertically for several thousand 
fect, then was directed onto a climb 
path to the target area. After engine 
cut-off the missile coasted upwards in 
“free-fall” to its apogee. 

Che vehicle, fired at 8 am. GMT 
Sept. 7 telemetered data on the motor, 
control and guidance, and the external 
environment to ground receivers along 
the range. It was tracked optically and 
measurements of the re-entrv behaviour 
were recorded 

Maximum speed of the vehicle at en- 
gine cut-off was in the region of 8,000 
niph.—about half orbital speed. Wheth 
er any braking techniques were used dur- 
ing re-entry was not disclosed but 
vclocity of the cone at ground impact 
was officially stated to be “several thou 
sinds of feet per second 

Saunders-Roe Ltd. as principal con 
tractor was responsible for most of the 
development and construction and ran 
the static firing test site at Highdown 
on the western tip of the Isle of Wight. 


Engine Development 
Instrumentation and guidance de- 
signed by the RAE is believed to have 
been widely contracted. Engines were 
developed by Armstrong Siddeley Mo 
tors on designs evolved at Wescott. 
Low cost and high fuel to structure 
weight ratio are principal claims made 
for the vehicle. According to Minister 
ot Supply Aubrey Jones, total cost of 
the design, development, manufacture 
and firing of 25 rounds will not exceed 
$30 million. A variety of nose cones 
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will be investigated in the current re- 
entry test program, im preparation for 
Bluestreak IRBM 

Use of integral body and fuel tanks 
is the only structural detail revealed 
This detail, said Dennis Lyons, who 
heads the ballistic missile group at RAE, 
is largely responsible for the structural 
eficiency achieved 

Use of tie bars to relieve the airframe 
forward of the base of all the accelerat- 
ing tension loads appears to be another 
feature designed to structure 
weight. Cables anchored near the nose 
cone and secured to struc- 
ture at the propulsion bay will confine 
accelerating load on the frame to this 
region 

Nature of the liquid fuel and oxidant 
are still classified. But Lvons admitted 
that combination was not unigue among 
ballistic missiles. Likelihood of a ker- 
osene-liquid oxygen combination is in- 
dicated by choice of Armstrong Siddeley 


reduce 


reinforced 


Ltd. as engine makers. Armstrong 
Siddeley and RAE Wescott are the 
only two known British engine estab- 


lishments to have exploited this fuel 
and oxidant. Models of the rocket 
also appear to provide for a quick re- 
lease topping up point which would 
be an unlikely requirement for a ker- 
osene-hydrogen peroxide combination 


Launching Frame 


Base of the missile is supported from 
an elementary tubular launching frame. 
Very short propulsion bay shrouds, four 
combustion chambers and nozzles with 
possibly one motor gimbal-mounted 
provide flight steerage. Adjacent to 
the cone is another short bav for control 
and guidance equipment. The re- 
mainder, amounting to more than two 
thirds of the rocket 
liquid propellants 

Cruciform stabilizer fins have wedg« 
flat-wedge section and two fins carr 
the flare pods at the tips 

Within twelve months Britain hopes 
to achieve a height of 1,600 mi. using 
a Black Knight stretched to reach 60( 
mi., coupled with a solid fuel second 


is occupied by 


stage rocket, possibly a Skylark. Black 
Knight with two solid stages could 
launch a Vanguard tvpe satellite. But 
duplication of the American effort at 
this stage, Jones said, “is not worth 
while.” 

The decision to embark on a satel 


lite program, he said, depends on the 
findings of the Roval Society This 
body is currenths pondering whether 
money and manpower diverted to this 
project justifies its scientific usefulness 
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BLACK KNIGHT re-entry test missile is 
checked by workmen (AW Sept. 8, p. 27) 
before launching from Woomera test range 
Australia 


might 


¥ 


Unofficial reports 


300 mi 


near Canberra 


estimated missile reach 
apogee; reports indicated test went accord 


British 


contaming tape 


ing to expectations scientists re 


missile cone 
Che estimated 20 Ib 


within predicted target area, some 50 mi 


covered nose 


records. nose cone fell 


from the launch site 







Britain was looking f 1 route 
she could e out her own spe 
niche 

This might mean waiting until sh 
could orbit a very large satellite wit! 
guidance and braking equipment for 
re-entry, or one capable of making com 





prehensive meteorological observation 





Norway Flight Emphasizes TAC Mobility 


By Evert Clark 


Sola, Norway—First non-stop flight 
of Air Force tactical jet fighters from 
the U.S. to Norway and Denmark again 
demonstrated the Tactical Air Com- 
mand’s ability to deliver a combined 
strike force to any point in the world 
within a matter of hours. 

North American F-100D Super 
Sabres flew 5,576 mi. from Myrtle 
Beach, S. C., to this Royal Norwegian 
\ir Force Base and a Royal Danish Air 
Force Base at Alborg, Denmark, in a 
little more than 10 hours, refueling 
from Boeing KB-50] tankers near Ber- 
muda, the Azores and _ Bordeaux, 
l'rance. 

Code-named Mobile Foxtrot, the ex- 
ercise closely followed deployment of 
tactical air power to Formosa and came 
only six weeks after Myrtle Beach was 
used as the staging area for 18 Super 
Sabres on a 6,470 mi. non-stop flight 
tc Turkey at the time of the crisis in 
Lebanon. 

Foxtrot fighters were accompanied by 
six Lockheed C-130A Hercules trans- 
ports of the 463rd Troop Carrier Wing 


at Ardmore AFB, Okla., which crossed 
in approximately 13 hr. flying time, 
stopping at Kindley AFB, Bermuda; 
Lajes AFB in the Azores, and Cha- 
teauroux AFB, France. 

Fighter strike was to have been led 
by World War II and Korean war ace 
Col. Francis S. Gabrieski, commander 
of the 354th Tactical Fighter Wing at 
Myrtle Beach, which supplied the Super 
Sabres, but weather at the first refuel- 
ing rendezvous forced Col. Gabrieski to 
land at Bermuda. 

His wingman also dropped out—a 
situation that would not be repeated in 
wartime operations but which is essen- 
tial to the safety planned into a peace- 
time exercise. 

Two pre-positioned spares at Cha- 
teauroux joined the flight to replace 
Gabrieski and his wingman and sent 
four fighters into Sola and four into 
Alborg on the first day 

Two days later, eight more Sabres re- 
peated the flight, again splitting to send 
four to each North Atlantic Treaty Or- 
ganization country 

Foxtrot used five tankers, including 
two spares at each rendezvous. 
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Both groups of fighters presented air 
shows, including refueling, and made 
flyovers from Danish and Norwegian 
towns. 

In addition to the operational realism 
introduced by Col. Gabrieski’s abort, 
one Sabre in the first wave to Alborg 
blew a tire on landing and damaged its 
nose gear when it ran off the end of the 
runway. Two C-130s also were delayed, 
one with hydraulic trouble, the other 
for two engine changes. 

The 354th Fighter Wing is named 
for Eighth Air Force’s outstanding 
World War II 354th Fighter Group, 
which destroyed 1,000 enemy aircaft 
over Germany with North American 
P-51 Mustangs. 

Flight was accompanied by Col 
Hubert M. Childress, assistant deputy 
chief of staff for operations of the Ninth 
Air Force at Shaw AFB, S. C., and was 
met by NATO and Norwegian Ait 
Force officials. 

Four tankers flown to Sola and AIl- 
borg for static display at the air shows 
came from England AFB, La., and 
Turner AFB, Ga. 


Flights involved about | 
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Rocket-Boosted Radiosonde to Gather Weather Data 


Air Research and Development Command is developing rocket-boosted radiosonde designed to gather weather data at 29-mi. altitude 
Drawing shows radiosonde launching sequence: Unit is launched from aircraft at 40,000 ft.; drag chute deploys; small charge blows outer 
casing free and stabilization chutes are deployed. Preset timer fires rocket to more than 150,000 ft. altitude. Nose cone separates (right) 
to free 10 Ib. radiosonde, which falls free. Parachute stabilizes and decelerates radiosonde’s descent, and unit telemeters weather data to 
aircraft at lower altitude. Radiosonde is being developed by Convair Division of General Dynamics Corp. Bendix Aviation’s Systems 
Division is working on a USAF weather reconnaissance system (AW Sept. 8, p. 37) using rockets for soundings. 
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FROM AN ORIGINAL PAINTING FOR 


Contributing to superb performance . . . the Douglas DC-8 Jetliners 
powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped 
with main fuel pumps engineered and built by Chandler-Evans 


Products, too, are “known by the company they keep”, 

and CECO is proud to be airborne with an array of important 
missiles as well as with many of the latest and finest 

military and commercial aircraft. 
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CHANDLER-EVANS + WEST HARTFORD 1, CONNECTICUT J 


Interesting, informative literature on many CECO products ts Cc ECO 
to Department 5 ‘fj 
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yours for the asking. Please address your request t 
SYSTEM 
CONTROLS 








The first five CL-28's of the Royal Canadian Air Force. The 


CL-28 is the world's most formidable submarine hunter, killer. 


CANADAIR (; | -78: the answer to the submarine menace 


Summer, 1958—In ceremonies 
attended by Senior Air Force and Navy 
officers of Canada and the United States, 
Canadair CL-28’s (above) 
formally entered squadron service with 
Maritime Air Command of the 
Royal Canadian Air Force. CL-28’s provide 
a new dimension of sea-safety and 
will meet or surpass the anti-submarine 
warfare requirements of friendly countries. 
They go into service after having 
been subjected to exhaustive and severe 
tests and trials under all climatic conditions. 


now in service 


The Canadair CL-28 is the world’s newest long range aerial 
counter weapon against submarines. It was designed specifically for 
military planners who must think in terms of submarines that can 
enierge from off-shore ocean depths and launch atomic warhead 
missiles against targets hundreds of miles away. The CL-28 deals 
with the menace, and provides the capability of destroying them 
far out at sea, before their vehicles of destruction can be launched. 

CL-28’s are intended primarily for deep ocean coverage 
anywhere in the world and are capable of more than 20 hours 
endurance on patrol. They carry the most comprehensive collection 
of electronic and other detection equipment ever assembled into 
one aircraft. Once contact is made, torpedoes, depth bombs and 
other offensive weapons are released. 

The Canadair CL-28 is now in service with Canada’s Maritime 
Air Command and is in continuing quantity production. It offers 
any country materially increased anti-submarine capability. We 
invite inquiries 


a CANADAIR, _ 
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Limited, Montreal, Canada 


* Research and Development + Nuclear Engineering 


CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 





nel, including a 26-man maintenance 
crew for each group of eight fighters 
Crew consists of one crew chief per 
plane and a pool of 16 hydraulic, elec 
tronic, instrument and armament spe 
cialists. 

Fighters refueled at approximatel) 
16,000 ft., taking on about 10,000 Ib 
With a 13,500 Ib. full load, fighters 
used almost 80% of their fuel on the 
long leg of the trip from Bermuda to 
the Azores. 

Four spares sent ahead to Chateau 
roux had planned their flight with no 
wind, were told at a final briefing that 
they would have tailwind and actually 
found the equivalent of no wind on 
the flight. Excess of headwind in this 
situation would have aborted the flight 
and possibly required bailout over the 
Atlantic 

Because of this possibility, flights are 
closely monitored by half a dozen C-54 
“Duckbutts,” carrying 30-man life-rafts 
radio direction finding and radar equip- 
ment, and capable of staying aloft 25 
or 26 hours 


First Thor Delivered 
To USAF in England 


London—First Douglas Thor inter 
mediate range ballistic missile was de 
livered to England last week. Missile 
was airlifted from the United States to 
the U.S. Air Force base at Laenheath 
and will be moved shortly to the first 
British IRBM launching base at Felt 
well. The Feltwell base has been con 
verted from an airfield to a missile 
launching base to accommodate thc 
first operational Thor squadron to be 
based in England. The launching and 
servicing gear are plainly visible from 
the countryside surrounding Feltwell 


USAF missile handling and check- 


out crews are scheduled to train Royal 
\ir Force personnel in Thor operations 
at Feltwell. Megaton warheads for the 
Thors are also scheduled to be airlifted 
to England, but will remain under 
United States control with joint Anglo 
American concurrence required for their 
operational use. A total of 60 Thor: 
are scheduled for delivery to Royal Air 
l’orce before the end of the vear 


> 

Douglas Consolidates 
Missile, Space Teams 

Los Angeles—Douglas Aircraft Co., 
Santa Monica, has unified control of 
all missiles and space activities under 
one director at the general office level 
with Elmer P. Wheaton, former chief 
missiles engineer, heading the office as 
director 

A general realignment of engineering 
functions was completed at the same 
time, naming these major fields of en 
gineering and their new directors 
@ Missiles and space systems engineer 
ing with Elmer P. Wheaton as director 
e Transport aircraft systems engincer 
ing with Edward F. Burton as director 
e Combat aircraft systems engineering 
with Edward H. Heinemann as director 

All will report to Arthur E. Raymond 
vice president-engineering. Appoint 
ments are effective immediately 

Former assistants of the three new 
directors will move up to the chief 
engineer positions at their divisions 
Schyler Kleinhans becomes chief engi 
neer at Santa Monica Division, L. ] 
Devlin becomes chief engineer at FE 
Segundo and R. L. Johnson becomes 
chief engineer, missiles and 
systems. A. D. Jamtaas, former engi 
neering manager, becomes chief engi 
neer at Douglas’ Charlotte, N. C., 
division. 
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Lockheed X-7 ramjet test vehicle ex 
Mach 4 last week in a flight 
the fastest ever made bi 


ceeded 
believed to be 
a vehicle propelled by an air-breathing 
engine Marquardt ramjet powered thx 
37-ft.-long X-7 during this flight an 
on one which set an altitude record f 


ramjet missiles 


Possible strike by Eastern Air Line 
flight engineers was temporarily averte: 
last week when Eastern President, | 
V. Rickenbacker, asked for a mecting 
with the union this Wednesday. Th 
l'light Engineers International Assn 
which now is free to strike under 
arbitration iwreed tt the 
meeting 


procedure 5 


Okanagan Helicopter Group, 
Fairev Rotodyn 


ibout 


ada, has ordered a 


VTOL for 
$1 million 


borough Air 


1 price believed to be 
Order was placed at Farn 
Show 


The Martin Co.’s Orlando Divisio 
has been awarded a $2,438,449 contract 
by the Na for the 15,000-ft.-rang 
Bullpup air-to-ground guided missi 
Number of unit i 


included in the 
not cve lec 


j 
tract wa 


Boeing B-52 bombers wi 
equipped with new fi 
radar, the AN/APS-851, to 
present tail warning and 
radars. AN/APS-S1 has been develop: 
by Light Military Electronics Depart 
ment of General Electric under a con 
tract from Whrght Au 

Center 


ward surveillan 
suppl ment 


bomb 
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C-130B Rolls Out 
First Hercules C-130B emerges from Lockheed hangar in Marietta, Ga. Hercules has 4,000 mi. range, weighs 135,000 Ib., 


four-bladed, 134 ft. Hamilton-Standard 54H60 hydromatic propellers (AW May 19, p. 71), and is capable of 385 mph. true air speed 
Initial test flights are due this month with deliveries to the Air Force beginning in December. 


is powered by 
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PanAm, National Draft Stock, Lease Plan 


Unprecedented program could make National first 
domestic jet carrier if the CAB gives approval. 


By L. L. Doty 


New York—An unprecedented three- 
part agreement involving an exchange 
of large blocks of stock and a leasing 
program that could make National 
Airlines the first domestic carrier to 
introduce jet transports has been signed 
by National and Pan American World 
Airways. 

The program, which will require 
Civil Aeronautics Board approval, in- 
cludes a Pan American option to buy 
250,000 shares of National Stock over 
a three-year period at $22.50 a share. 

Here are the details of the plan filed 
with the Board last week: 

e Each carrier will issue to the other 
400,000 shares of capital stock in 
addition to the option to buy National 
stock granted to Pan American. All 
stock involved is to be vested in inde- 
pendent trustees pending the Board's 
ruling on the transfer of stock to the 
companies. 

e Short-term lease arrangement provides 
for the rental of Boeing 707-121 jet 
transports to National for the next two 
Florida winter seasons with the first 
flight to begin Dec. 10. 

e Long-term lease calls for a two-way 
leasing of Boeing series 707 jet trans- 
ports and DC-8s for a 10 year period 
beginning May 15, 1960. Under the 
long-term rental agreement, National 
will lease two DC-8s to Pan American 
when transatlantic summer require- 
ments are at a peak. Pan American, in 
turn, will lease two of its fleet of jet 
transports—the 707-121, 707-321 or 
DC-8—to meet National’s winter season 
requirements. 

National will profit from the plan 
in two ways: The carrier will gain a 
substantial competitive advantage by 
beating both Eastern and Northeast in 
the introduction of jet equipment on 
the rich New York-Miami route 
(American will be the first to introduce 
the Boeing 707 on transcontinental 
routes, see following story). 

The plan also will assist National in 
underwriting its jet equipment program 
by raising equity capital through Pan 
American’s option to buy 250,000 
shares and by increasing the authorized 
number of shares outstanding. Wall 
Street circles have known for sometime 
prior to the Pan American agreement 
that National was seriously threatened 
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with a cutback of its order for six 
DC-8s because of financial problems. 

At present, National Airlines has an 
authorized capital of 1,600,000 shares 
of common stock of which 1,152,772 
is outstanding. At its annual stock- 
holders meeting Nov. 7, the company 
will increase its authorized capital stock 
to a total of not less than 2,500,000 
shares. If the increase is approved by 
the stockholders, the exchange of the 
400,000 shares will take place three 
days later. 

Pan American presently has an 
authorized capital stock of 10 million 
shares of which 1,152,772 is outstand- 
ing. The carrier has no plans for in- 
creasing the number of authorized 
shares as a result of the National 
agreement. 

Each carrier will receive dividends 
paid on the blocks of stocks held by 
the trustees. The agreement provides 
that, for a period of eight years, stock 
held by either company in the other 
will be voted in the same manner as 
all stock is voted. 

Both the short-term and long-term 
lease will give Pan American its first 
opportunity to share in the profits of 
an all-domestic operation. According 
to one of National’s top officials, the 
prime purpose of the stock-exchange 
arrangement is to create a mutual 
interest in the leasing plan on the part 
of both carriers and to provide a method 
whereby each carrier can profit from 
both the domestic and international 
operations. 

The short-term lease will permit 
National to operate as many as six 
flights daily during the 1959-60 Florida 
season. Initially, the carrier will operate 
one flight from Dec. 10, 1958, inaugural 
date of service, through Dec. 15. 

On Dec. 16 through April 26, the 
carrier will operate the Boeing turbo- 
jets with two flights daily leaving 
Idlewild at 9:30 a.m., and 2:00 p.m. 
A third flight may be added at any time 
experience indicates the feasibility of 
increased schedules. 

Under the short-term lease plan, the 
aircraft will retain Pan American's 
markings, insignia and interior decor, 
although the agreement calls for use 
of seat cards stating that the plane is 
operated by National. 

Pan American will handle all mainte- 
nance of the planes and will train Na- 


tional’s ground and flight crews at these 
costs to National: 

e For ground crew training—$1 .60. 

¢ For flight crew ground training, $85 
per hour for a three man crew. 

e For in-flight training, $1,290 per hour 
for a three man crew. 

Rental rates are based on a formula 
involving net book value of equipment, 
Pan American’s investment in working 
capital, book value of maintenance fa- 
cilities plus proportionate shares of costs 
of depreciation, all-risk hull insurance 
and maintenance, overhaul and shop 
burden. 

Under the long-term lease, the ex- 
change of two planes each can be in- 
creased from time to time. All planes 
will be marked with the insignia and 
markings of the lessor and all mainte- 
nance of aircraft will be performed by, 
and at the expense of, the lessor. Any 
damage to the aircraft covered by in- 
surance will be repaired by the lessee. 

Lease begins with the rental of two 
National DC-8s to Pan American begin- 
ning May 15, 1960. Prior to May 1, 
1960, the two carriers will enter into a 
financial agreement to determine the 
amount of rental charges for the air 
craft. 

Ihe two carriers have operated an in 
terchange of aircraft agreement since 
1955. 


American Publishes 


Trial Jet Schedules 


Washington—American Airlines last 
week made public tentative jet schedules 
for its proposed transcontinental non 
stop route now under consideration by 
the Civil Aeronautics Board. 

Testifying in the New York-San 
Francisco Non-Stop Case, C.R. Speers, 
senior vice president-sales for the car- 
rier, asked the Board to remove an 
existing route restriction which requires 
American flights between the two cities 
to stop at Chicago. CAB approval of 
the request, he said, would allow the 
airline to provide San Francisco with 
its first nonstop jet service to New 
York by January. Should the Board 
disapprove, he added, American will 
still inaugurate the first transcontinental 
jet flights between these cities with 
Boeing 707s by January, with a stop 
at Chicago. 

American’s first service with the jet 
transport is scheduled nonstop between 
New York and Los Angeles in both 
directions beginning in January. Other 
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cities scheduled to receive jet service 
shortly after include San Francisco, 
Chicago, Washington, Baltimore, Dal- 
las and Boston 

Speers told the Board that American 
plans to operate two roundtrip non- 
stop jet schedules between San Fran- 
cisco and New York with the first flight 
leaving New York at 9 am. ES.T 
arriving in San Francisco at 11:45 a.m. 
ae 

A second flight would leave New 
York at 6:30 p.m. and arrive at 9:15 
p.m. Eastbound, the 707s would leave 
San Francisco at 9 a.m., arriving in 
New York at 4:45 p.m. An after- 
noon flight would leave San Francisco 
at 1:30 p.m. and arrive in New York 
it 9:15 p.m., Speers said. 

Speed of American’s jets is expected 
to trim existing piston-engine flight 
time by 40% with the carrier estimating 
the following tentative flight schedules. 

e Los Angeles-New York—Four and 
one-half hours 

e New York to Los Angeles—live 
ind one-half hours, or more than three 
hours faster than the fastest piston- 
engine schedules. 

e Los Angeles-Chicago—Three hours, 
10 min 

e Chicago-Los Angeles—Three hours, 
50 min ; 

e Chicago-San Francisco—F our hours, 
five minutes 

eSan Francisco-Chicago — 
hours, 25 min 

e San Francisco-New York, with a 
stop at Chicago—Five hours, 30 min. 

Failure of the Board to lift the 
transcontinental restriction will virtually 
eliminate American from participation 
in the San Francisco-New York market, 
Speers said, pointing out that a major- 
ity of passengers will demand nonstop 
service with the advent of jet aircraft, 
and that United and Trans World Air- 
lines, both of which oppose the appli 
cation, have nonstop rights between 
the two cities 


Added Charter Rights 
. 
Awarded Foreign Lines 

Washington—Civil Aeronautics Board 
last week announced the amendment 
of all foreign carrier permits to allow 
the carriers to conduct .off-route charter 
service commensurate with the recipro- 
cal rights granted by foreign countries 
to U.S. airlines. 

As passed by an unanimous vote of 
the board and defined in the CAB Eco- 
nomic Regulations, approval of such 
charter applications will be based upon 
standards now used in the Transatlantic 
Charter Policy. 

The board pointed out that its action 
recognized the charter limitations and 
conditions imposed on U.S. carriers 
and was designed to avoid placing them 


Three 
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in a less favorable position than the 
competitors. 

While Board members said that U.S 
carriers are held to a specific numerical 
limitation on off-route charters, they 
added that it would be difficult to im 
pose such conditions on the foreign 
carriers since they are undertaking this 
tvpe of charter on a broad scale for th 
first time. To effectively control th 
volume of this traffic, the CAB voted to 
impose a formula based upon the 
volume of off-route charters to the 
carriers’ on-route operations to the U.S 

A phase of CAB examiner Paul N 
Pfeiffer’s decision in the Foreign Off 
Route Charter Investigation 
mending that any unused charter space 
be sold for individual fare or cargo 
trafic or used by company personnel, 
rejected by the Board on _ the 
grounds that it might lead to “split’ 
charters, enlarge the and 
cargo authority of foreign carriers and 
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Extended 707 Tests Kase Dispute 


New York—Prospects brightened per 
ceptibly last week for the relatively un 
restricted operation of the Boeing 707 
jet transport out of New York Interna 
tional Airport 

Left tacitly understood, but not 
explicitly spelled out by the Port of 
New York Authority in announcing a 
30-day extension of Pan American 
World Airways 707 trail service, 
that the previous 190,000 Ib 
weight restriction 
would not apply 

Airline officials regarded dropping of 
this provision as a big step toward settle 
ment of the clearing 
the way for maximum gross load opera 
tion of the when Pan American 
begins scheduled passenger service in 
November. Industry had feared drastic 
gross weight restrictions after the Port 
Authoritv’s “My Dear Colleague’ let 
ter (AW Sept. 8, p. 39 

Pan American must 
weight limits imposed by the Civil 
Aeronautics Administration on certain 
runwavs. Maximum load take-offs have 
not vet been made from Idlewild and 
mav not be tried until cooler weather 
arrives; however, the 190,000 Ib. limit 
specified in the original airline-Port Au 
thority agreement for the trial operation 
has been exceeded 

rests at London Airport, made dut 
ing the airplane’s first visit there last 
week, observed the 190,000 Ib. figure, 
but Pan American said the British wer« 
willing to permit full load operation 
All that prevented it was that Harold 
Watkinson, Minister of Transport, had 
made the 190,000 Ib. commitment to 
Parliament and could not alter it at 
short notice, the airline said 

British European Airways official ob 
servers told AvIATION Week in London 
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CAB Opposes Plan to Adopt 


Surcharges for Jet Services 


By Robert H. Cook 


Washington—Civil Aeronautics Board 
last week denounced proposals by inter 
national air carriers proposing a sur- 
charge on future jet service and urged 
instead the retention or reduction of 
present economy\ class fares to support 
the increased seating capacity offered 
by the new aircraft. 

In a formal statement of its position, 
provided for the International Air Trans- 
port Assn. Conference which meets this 
month in Cannes, France, the Board 
termed the question of fare differentials 
for different type airc raft as “inconsist- 
ent with sound rate-making principles” 
and served notice that it could see no 
reasons to depart from this policy at 
present. 

CAB’s rate division recently rejected 
a tariff filing by Braniff Airwavs, which 
had requested a surcharge of 15% for 
jet service (AW Sept. 8, p. 38). Di- 
vision spokesmen said the application 
was denied because of improper filing 
procedures and failure of the airline to 
spell out distinct points between which 
the fare would be imposed. 

Noting the predicted economy of jet 
equipment, as compared with the pres- 
ent piston-engine aircraft, the Board 
emphasized the importance of “pro- 
tecting” the opportunity to operate the 
new planes in a low fare service. To do 
so, it said, would be consistent with a 
CAB policy favoring the use of the 
most efficient and economical aircraft 
to provide the traveling public with the 
lowest possible fares. 


Lower Operating Costs 


Pointing out the need to fill the in- 
creased seating capacity offered by the 
new jets, the CAB added: 

“To the extent that jets prove to be 
more economical, it would appear essen- 
tial that this cost advantage be reflected 
in lower fares so as to achieve maximum 
development of the traffic potential, a 
potential which lies predominantly in 
the tourist travel market which is 
readily responsive to reductions in 
fares.” 

In line with this philosophy, Board 
members told IATA that CAB is con- 
vinced the substantially broader traffic 
base needed to sustain jet operations 
lies primarily in an increased penetra- 
tion of the tourist market. For this 
reason, CAB said it is opposed to any 
increase in the general level of fares 
now applied to North Atlantic routes. 
To stimulate revenues in this market 
urea, the Board emphasized a need to 
retain present economy class service 


40 


and the retention or reduction of fares 
for this particular class of passenger. 

Current fare levels between the U.S. 
and South America promise to be one 
of the major issues before the IATA 
conference but, although the CAB in 
dicated it is aware of the competitive 
problems within the area, it refused to 
comment on the matter on the grounds 
that the carriers involved had failed to 
present any concrete proposals designed 
to meet the situation 


South American Issue 


IATA is now in the middle of this 
economic strife which concerns the 
competition from non-member airlines 
serving the same territory 

As an example, Braniff Airways first- 
class round-trip fare between Miami 
and Panama is $325; round-trip tourist 
class, $264, and the lowest fare is $155 
for a 30-day round trip tourist excursion 
fare 

In comparison, Aerovias PanAm Air- 
wavs offers a fare of only $110 round 
trip on this route complete with com- 
plimentary meals and four-engine Doug- 
las equipment. Between Miami and 
Bogota, Colombia, Braniff’s lowest fare 
is $182 round-trip as compared with the 
$126 fare charged by Lovd Aereo Co- 
lumbiano. Between Miami and Lima, 
Peru, the IATA carrier's round-trip 
tourist fare is $473 as compared with 
only $280 charged by Lanica of Nica- 
ragua using turboprop Viscounts. 

Observers fear such intense compet- 
itive pressure may result in a general 
price war and collapse of the IATA fare 
levels in this market area. Recent an- 
nouncment by LAN of Chile that it 
intends to exercise its right under the 
IATA charter to cut fares as a compet- 
itive measure was regarded by many 
observers as the only means of effec- 
tively combatting the problem other 
than bv direct government intervention. 

Discussing North Atlantic cargo rates, 
the Board advocated continuing de 
velopment of the present specific com- 
modity rate structure but expressed 
concern over the volume of traffic neces- 
sary to meet the increased capacity 
offered by the new jets 

To broaden the cargo market base, 
CAB recommended the addition of 
weight break-points to the commodity 
rate structure and a mixed consign- 
ment rule as an incentive for consolida- 
tion of mixed shipments. 

lhe Board recommended that IATA 
members adopt new group eligibility 
standards for transatlantic charters to 
select only groups whose memberships 
are located in a limited geographical 


area. With groups originating in the 
U.S.A., the CAB suggested eligibility 
standards for accepting Charter Flights 
whereas eligible groups should have a 
maximum nation-wide membership of 
5,000 or a state-wide membership of 
10,000 and 20,000 where the organiza 
tion is located in a limited area. Activi- 
ties of travel agents arranging such 
tours, the Board said should be limited 
to liaison between the group leader and 
the carrier and to the arranging of land 
tours as provided by the 1955 Trans 
atlantic Charter Policy. 

In addition. the Board repeated its 
objections to the granting of reduced or 
free air transportation to cargo agents 

Pointing out its need for complete 
information on the deliberations of 
IATA conferences, the CAB said that 
minutes of the organization’s meeting 
in Miami last failed to 
anv discussion of transatlantic 
“although this matter was a major issuc 
before the conference. Board members 
added that they expect IATA to in 
clude in the minutes all deliberations, 
formal and informal, whether or not 
thev result in agreed resolutions.” 


vear disclose 


fares 


Baltimore Proposal 
Opposed by Airlines 

Washington—Eight major 
serving Washington have filed objec 
tions to a Civil Aeronautics Board ex- 
aminer’s decision recommending that 
the carriers transfer 10% of thei 
flights into Washington National Air 
port to the Friendship International 
Airport near Baltimore. 

Examiner Leslie Donahue, in the 
Washington-Baltimore Adequacy of 
Service Case, made the recommenda- 
tion primarily on the premise that in 
creasing trafic volume at Washington 
National would make the airport inade- 
quate within the next 18 months. Con 
struction has begun on a new airport 
20 miles to the west at Chantilly, Va.. 
to relieve air trafic congestion in the 
Washington area. 

The new facility has been designed 
to handle commercial jet flights but 
will not be completed for at least two 
vears. Pending the opening of the new 
facility, Friendship International has 
been designated to handle the first 
commercial jet traffic in the area. 

United, Trans World, National, 
Capital, Delta, Northeast, Northwest 
and Allegheny airlines protested the ex 
aminer’s decision on grounds that cur- 
rent improvement projects at Washing- 
ton National may increase its trafhc 
capacity by 10%; that the new Chan 
tilly facility may be ready for use be 
fore the Washington terminal becomes 
inadequate, and that the 40-mi. dis- 
tance to Friendship would inconven 
ience a majority of passengers. 


airlines 
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Soviets Push for U.S. Bilateral Invitation 


By L. L. Doty 


Washington—Recent and continuous 
prodding by top Soviet officials for talks 
to establish a bilateral agreement with 
the U.S. is being interpreted by the 
State Department as meaning that Rus 
sia 1s eager to begin Moscow-New York 
ilr service but wants the U.S. to make 
the opening bid 

The number of jibes by Russians on 
the bilateral have been increasing in re- 
cent months—an effective propaganda 
device in that they imply that the U.S. 
is dragging its feet in working towards 
an agreement on an air route. Such 
chiding has originated in top-level Sov 
iet circles with Premier Khrushchev 
himself tweaking the U. S. ambassador 
in Moscow on one occasion for failure 
of the U. S. to act. 

However, negotiations can begin only 
after an official declaration of intent to 
open such talks has been submitted 
through proper diplomatic channels 
and, thus far, neither country has 
chosen to take that step. Russia’s hesi 
tancy to make an official bid is pre- 
sumed here to be tied into a propaganda 
philosophy that there is more world 
prestige to be gained by being invited 
than by knocking on U.S 

On its part, the U.S 
with a certain amount of ambivalence; 
it wants the service but doesn’t want the 
ticklish problems it will create. This 
factor alone suggests that negotiations, 
which are expected to begin before the 


doors 
is struggling 


end of the year, will be drawn out and 
at times, bitter. 

State Department policy on civil ait 
pact issues has strengthened consider 
ably ever Laurence C. Vass took 
over earlier this year as director of trans 
portation and communications. ‘This 
firm stand against granting unnecessar 
concessions to foreign 
trasted to an earlier position of easy 
generositv, resulted in the denunciation 
of the French bilateral by France (AW 
Aug. 11, p. 31) and will certainly pre 
vail in dealings with the Russians 

Problems facing the Communists in 
expanding their air routes were detailed 
in Aviation Week, March 24, page 28 

Here are the major which, 
from the U.S. point of view, may bar 
the way to reaching final 
with Russia 
e Security factor. The U.S. is none to 
mmxious to open coastal 
aerial observation by Soviet crew mem 
bers. Although the Soviet Union pr 
sumably runs the same risk, there is this 
difference: Russian territors 
opened to observation by U.S. pilots 
emploved by private industry who pre 
mustered into mil 


since 


Carricrs, con 


imssucs 
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would be 


sumably cannot be 
tarv observatory On the other 
hand, Soviet pilots serve Aeroflot, a 
government department that embraces 
all civil aviation and is directly respon 
sible to the Soviet Council of Minis 
ters. It is thus subject to government 
command, civil and military 
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British European Airways’ Comet 3B 


British European Airways Comet 3B is equipped with thrust reversers and has 102-passenger capacity. 
Comet 3 prototype with a Comet 4B wing configuration. Aircraft, in BEA paint scheme, was flown at Britain's Farnborough air show 
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The de Havilland 3B is basically a 





ROLLS-ROYCE DEVELOPMENTS 


Jet Engine Noise Suppression 


Rolls-Royce have been actively developing jet noise suppress- 
ing devices since 1950, and have accumulated a wealth of 
experience in the development and production of aircraft carried 
noise suppression systems. 


Corrugated nozzles developed by Rolls-Royce, which are in 
production for use on the Avon engines of the de Havilland 
Comet 4, achieve a reduction of five decibels in the noise level 
of this aircraft with a penalty of less than one per cent in 
overall performance, and have accumulated more than seven 
thousand hours in flight in Comets alone. With these nozzles 
fitted, the Comet 4 is quieter in operation than contemporary 
large piston engined aircraft. 


Rolls-Royce are also developing noise suppressing nozzles 
for the Boeing 707-420, powered by four Rolls-Royce Conway 
by-pass turbo jets. 


—another technical advance in 


ROLLS-ROYCE 


GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES * MOTOR CARS + DIESEL AND GASOLINE ENGINES + ROCKET MOTORS + NUCLEAR PROPULSION 





xample, Russia has agreed to use 
uch in France and conceded to the 
nglish language in Belgium. Both Bel- 
and France agreed to speak Rus 

on Russian airways. 

While these are the major hitches 
pated by the State Department 
negotiations begin, there are a 
ber of other issues, equally as 

ry, that could feasibly strain dis 

ions to the breaking point. 


Economic Competition 


On the subject of economic competi 
tor example, U.S. airline leaders 
dubious over chances of ever estab 
hing competitive standards such as 
with the Russians. The Soviet 
(mon is not a member of the Interna 
al Air ‘Transport Assn., which 
fare standards of its members 
\lthough the Russians have never been 
ted to join the association, thev are 
ot barred from membership. However, 
have never made a bid to join. 
lhe tariff issue has been tackled by 
stern countries dealing with Russia 
‘ringing the subject into the bilateral 
For example, the British bi 
i] with Russia reads: “The tariffs 
the agreed service shall be agreed in 
first place between BEA and Aero- 
ind shall be subject to the approval 
the aeronautical authorities of the 
tracting parties * 
On the surface, this terminology may 
r to be a sufficiently strong safe 
gainst a price-cutting war, but 
ULS officials think it 
too many loopholes uncovered 
for example to the U.S 
bilateral pact, in which 
f the language of the entire 
is devoted to tariffs 
nother point, airline leaders are 
whether Aeroflot will at 
yt to penetrate the Western travel 
by offering a blue-ribbon plush 
which a private enterprise carrier 
not afford to match 
nomic limitations 
ent vears, as the Russians have 
iched their Aeroflot beyond the [ron 
in, the airline has slowly become 
sophisticated in merchandising its 
ce. Although most travelers report 
service standards are still below a 
U.S. par, there is no reason to believe 
t the Russians won't strive to surpass 
service standards. And there is 
is much reason to believe they will 
successful, particularly if the service 
gram is backed by a blank check 
vn on the Red treasury. 
But the problem that most airline op- 
ors envision as the biggest competi- 
ve threat to U.S. carriers is the “all 
ids lead to Rome” strategy that un- 
rlies all Soviet maneuvers in bilateral 
iegotiations. 
In all its dealings with Western coun- 
tries, Russia has carefully attempted to 
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evolve Moscow into a universal traffic 
hub, And, as more bilaterals are signed 
with Western countries, the pattern of 
the over-all strategy gradually comes to 
light— Moscow is to be a pivotal point in 
air transportation. ‘The city will be 
and in fact almost is—the only 
gateway in the world through which 
trafic trom the Middle and Far East can 
be funneled to the West over the Great 
Circle Route. 

Unless Moscow is used 
point between the East and the West 
trafhe must be routed, as it is now when 
Western carriers are over the 
ancient trade route through the Near 
East and India 3,500 mi 
longer between London and Tokvo than 
the great circle route 

Russia has eased itself into 
viable position through the 
mechanism of ignoring the Fifth Free 
dom provisions of the Chicago Conven 
tion. Fifth Freedom is the privilege of 
one country trafhc 
ond country to a third 

Russia has accepted the Fifth Fre« 
dom principles insofar as intermediate 
points are concerned 

In virtually all its bilateral agreements 
with Western countries, it has dealt out 
these privileges freely and even promis 
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But no country has obtained a right 
to operate beyond Moscow in any direc 
tion. Surprisingly, Belgium granted 
Aeroflot the right to operate from Mos 
cow to Brussels Pari 
However, Sabena’s route stops abrupth 
at Moscow 

Once an 


and bevond to 


agreement with the 
has been reached, Russia will 
routes fanning into Moscow 
major capitals of the Western world 
Next step is to develop a similar set of 
routes fingering from Moscow to the 
East. Having achieved this goal, not 
only will Moscow have become a world 
trafic hub, but Aeroflot will be the onl 
iirline in the world with direct one 
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carrier East-West service on the Euro 
pean Great Circle Route 

First step toward establishing air link 
with the Last was the agreement signed 
with Air India. Now, Russia hopes t 
move into Japan 

But its first that 
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tusal on the part of Japan to take noth 
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Eastern’s Electras Near Delivery 


Nine Eastern Air Lines Lockheed Electra turboprop transports receive final equipping and 


checking at Lockheed Air Terminal, Burbank, Calif 


Delivery of Eastern'’s order of 40 is 


scheduled to begin early next month. Aircraft will seat 66 passengers 





GREATER PROFIT POTENTIAL 
FOR SHORT-SECTOR, 
HIGH-FREQUENCY ROUTES 





Low operating costs... best of any postwar aircraft in this category .. . 
designed for low break-even load factors on local service operations. 


Proved popularity —big capacity... Viscounts have boosted load factors 
an average of 35% worldwide. . . new plane will accommodate 54 to 65 
passengers with ample baggage and mail space. 


Dependable, economical Rolls -Royce power... four Rolls-Royce Dart 
506 jet-props . . . unsurpassed for economy, ease of maintenance, length 
of overhaul cycle (TCA reports 1900 hours, test engines to 2000)... 
300 mph at 10,000’. 


Fast intermediate servicing and terminal turn-around ... can operate 
up to five 100-mile sectors without refueling and with a minimum of 
ground handling .. . integral, hydraulically-operated stairs . . . safe, simul- 
taneous on-and-off loading of passengers on left, freight on right. 


Jet Age growth for local service carriers and the areas they serve... 
faster schedules and modern jet-prop equipment mean new business 
traffic and accelerated growth ...size of Local Service Viscount is 
adequate to absorb future payload increases. 


For information, contact: Christopher Clarkson, U.S. 
representative, 10 Rockefeller Plaza, New York 20, N.Y. 


NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT... 


VICKERS Ext VISCOUNT 


POWERED BY FOUR ROLLS-ROYCE DART ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD. © WEYBRIDGE, ENGLAND @¢ MEMBER COMPANY OF THE VICKERS GROUP 
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SHORTLINES 





> Allegheny Airlines’ August traffic rose 
company high of 49,300 passengers 

5.5 million passenger miles. The 

Ss cargo trafic maintained a 20% 

1 over August of last year, the air- 
said 


> Hawaiian Airlines reports it carried 
6 passengers a total of 6,977,000 
senger miles during July for a 0.8% 
crease below the same period of 1957. 
These figures do not include the air 
ine’s recently acquired Douglas DC-6 
which has been operating under gov 
nment contract carrying military pas 
igers between California and Tokyo. 


> Lake Central Airlines set a new com- 
pany record during August, carrying 
16,446 passengers. The mid-west car- 
t also flew a record seven-day period 
nding Aug. 29, by carrying 4,232 
passengers, an 11% increase over the 
ord 3,813 passengers carried during 
en-day period in August, 1957. 


> LAV, the Venezuelan airline, has 

heduled its flights from New Or- 
ins to Maracaibo and Caracas from 
vernight to daylight flights. LAV’s 
Lockheed Super Constellations will now 
leave New Orleans at 10 a.m. Wednes 
lavs, Fridays and Sundays on the non 
stop five-and-one-half hour service to 
Venezuela. The flights will arrive at 
Maracaibo at 5:30 p.m., Caracas at 7:30 
p.m. All times are local. 


> New York Airways carried 11,143 
passengers in August. Robert L. Cum- 
mings, Jr., president, says the airline will 
fly more than 100,000 passengers dur- 
ing its current fiscal year. 


> Qantas Empire Airways is planning 

new route from Melbourne to Fiji via 

\uckland, New Zealand, to compete 

with Pan American World Airways and 

Canadian Pacific Airlines which oper 
to the U.S. via New Zealand 


> San Francisco Public Utilities Com 
mission has approved a contract with 
Welton Becket & Associates of San 
Francisco and Los Angeles to design an 
r-all plan for the complex of ter 
inal buildings at San Francisco Inter- 
.ational Airport. 


> Trans World Airlines flew approxi- 
:ately 500 million passenger miles on 
domestic and international routes 
luring August for the biggest month in 
mpany history. U.S. volume was up 
international volume 14% over 
\ugust, 1957. Gross passenger revenues 
howed an increase of 9% over August, 
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AIRLINE OBSERVER 


> Capital Airlines will augment its present fleet with DC-6Bs in sufficient 
time to handle winter traffic on its newly awarded Buffalo-Florida route. 
Capital’s pilots are being checked out now on United’s DC simulator 
in Denver. 


> Lockheed Aircraft Service-International has been awarded a $3.8 million 
contract for the maintenance, overhaul and modification of Military Air 
Transport Service aircraft and helicopters. 


> State governments will take new readings of their aviation gasoline tax 
structure when jet fuels are introduced by the air transport industry. Only 
two states—Alabama and Vermont—now tax aviation gasoline at the full gaso- 
line tax rate but most states consistently make major moves to increase reve- 
nues by hiking tax on aviation gasoline. Over 40 state legislative bodies 
convene early next year and it can be expected that tax structures will be 
revised to include jet fuels and over-all increases may result from committee 
reviews of the current tax rate, 


> Airways Modernization Board will transfer four divisions of its Systems 
Analysis Directorate to the Atlantic City experimental center. Systems 
Analysis Coordinating Office and the Operations Division will remain in 
Washington and the Air Traffic Control/Air Defense Integration Division 
will stay in Boston where it operates in close liaison with Lincoln laboratory 
To move to Atlantic City are, Analytical Simulation and Computation, 
Functional Analysis, Technical Analysis and Simulator Operations. 


> Chances that federal regulation of the air travel insurance business will be 
introduced next year now appear strong as a result of evidence brought out 
during Senate Judiciary Anti-trust Subcommittee hearings that ended Aug. 
15. Charges and countercharges between airport operators and insurance 
companies during the hearings indicate that costs of selling insurance at air- 
ports vary widely. Airport managers are contending that all users of airport 
facilities must pay their pro rata share of costs of entire facility. But air travel 
insurance companies claim they are now paying between 25% and 75°% of 
the gross premiums collected and that large losses in 1958 will be incurred 
as a result of such high rentals. 


> Japan Air Lines is studying vertical takeoff planes such as the British 
Fairey Rotodyne to operate between downtown Tokyo and Tokyo Inter- 
national Airport. Lead time on the carrier's plans to operate round-the 
world jet transport flights has been moved up to 1963 from the original 
1965 target date. 


> International Air Transport Assn. traffic conference beginning Sept. 23 in 
Cannes, France, may turn out to be more than a “review” of international 
fares and rates. Demands for a general overhauling of the present rate 
structure have been increasing during the past year because of the rising 
expense level and diminishing profit margins. Now that the pattern of 
international air travel has been fairly well established, many airline leaders 
are looking for a rate structure that will boost traffic on lightly traveled 
routes, attract new traffic on the more popular routes. Because of the 
imminence of jet operations, Cannes may be the place at which such a 
program will be touched off. 


> American Airlines and Allegheny Airlines will transfer their Detroit oper- 
ations from Willow Run Airport to Detroit Metropolitan Airport, Oc tober |! 
Split among the scheduled carriers as to which airport will be used ha 
existed for several years and there appears to be little chance of resolving 
the difference in the near future. The eight scheduled airlines remaining 
at the Willow Run Airport are apparently determined to stay there despite 
the American-Allegheny moves. Detroit Metropolitan is also served by 


Pan American and BOAC. 


> Watch for a substantial increase in available seat miles on transatlantic 
routes during the November-March winter travel season compared to the 
same period last year. Initial scheduling plans of larger carriers indicate the 
increase may be as much as 10%. 
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The Business of 


Versatile Helicopters... 


One of the primary objectives of the Army's growing aviation program is 
to execute its many aerial missions with the fewest possible 

aircraft types. The necessity of this consolidation in terms of logistics and 
over-all economy is underlined by the continual increase in 

the number of missions to be tackled on the nuclear battlefield. 


The Army's H-23D “Raven” meets that multi-mission requirement 

in the light helicopter category. Its versatility is attained by a performance, 
a load and space capacity, and a ruggedness to perform its 

tasks without compromises or limitations. 


Hiller has now applied a new 305 hp engine to the basic 

H-23D ship. The resulting 12E aircraft —the most 

powerful in the two to four place class —is prepared to capture a 
whole new order of missions, many of them not previously 
considered within the realm of light helicopters. 


HILLER AIRCRAFT 


PALO ALTO, CALIFORNIA 











Airline Traffic —July, 1958 


| Revenue 
| Revenue Passenger Load Total | Revenue to 
Passengers Miles Factor U. S. Mail Express Freight Revenue Avaiiabie 
| Ton-Miles Ton-Miles 


DOMESTIC TRUNK 
American ee? 615,185 757,854 
Broniff.... 165, 284 72,549 
Capital 320,172 126,200 
Continental 75,462 39,775 
Delta oehh’ane te 216,969 106,895 
Eastern Sih ‘ 629,379 343,125 
National ; 112,188 65,901 
Northeast ; 92,208 32,360 
Northwest 140,537 110,972 
Trans World 394,789 367 , 470 
United 591, 682 464,028 
Western 112,475 60,946 


1,670,291 746,892 7,404,044 53,750,022 
297 , 252 158,626 | 543, 578 7,960,239 
508 , 447 264,594 347,211 13, 209, 202 
102,491 37,516 186,901 4,143,617 
394,976 248,121 985,287 11,890,192 
970,760 429, 561 1,114,558 35,412,806 
250, 459 41,609 454,008 7,112,087 

63,375 26,890 95,813 3,286,317 
439 , 986 208 , 158 775,979 12,059,738 

1,127,512 572,117 1,996,116 38,918,748 

2,336,544 857 , 658 5,185,996 52,928,175 
215,239 70,746 194,975 6,317,403 


Sanvoowwanon 
VN OVWUONN CO Ouw & & 


INTERNATIONAL 
American ‘ 10,477 
Braniff 8,098 
Caribbean-Atiantic ton 1,673 
Delta ; 5,768 
Eastern 63,067 
Mackey 2,027 
National m 6,279 
Northwest P 35,710 
Pan American 
Alaske ’ 6,725 
Atlantic 129,758 182,079 
Latin America 119,504 129,127 
Pacific - 25,395 94,536 
Panagra . 10,827 13,732 
Resort ; _— - 
Trans Caribbean : 9,178 18,374 
Trans World . 40,239 116,366 
UMCA? ae 209 69 
United 11,784 29,035 
Western oe 1,048 1,633 


8,794 435 274,307 1,379,136 
15,222 108, 988 1,006,229 
1,387 3,229 180,370 
7,852 38,753 679, 596 
91,732 883 6,673,015 
,770 221,243 

9,268 , 267 724,247 
1,076,318 ‘ 732 6,003,177 


ewww Oo 
MN@GWNee@w 


29,155 484 844, 426 
1,141,289 683 22,429,268 
369, 687 178 16,351,623 
1,066,612 552 12,746,078 
71,022 212 «2,019,715 
964 3,442,964 

42) 1,626, 811 

1,002,425 034 13,752,055 
703 8, 153 

163,639 18,496 | 3,252,030 
882 062 181,910 


*2wuce 
ouvcoaeauuneauc © 
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LOCAL SERVICE 
Allegheny ; = 45,496 8,190 
Bonanza aint ihe ook 14,892 3,350 
Central aia a 12,651 2,410 
Frontier cae ev: 22,716 5,170 
Leke Central nad Mr 13, 902 2,180 
Mohawk vthinbutns 35,598 7,054 
North Central er ron 67,912 12,140 
Ozark ; 35,079 5,920 
Pacific reer iis 32,806 7,146 
Piedmont aaa cena 35,876 7,589 
Southern ; . 17,661 3,273 
Trans-Texas ae 5 ahi 20,397 4,622 
West Coast — 23,024 4,049 


10, 571 , 589 828, 821 
5,097 , 385 336,116 
5,998 ,039 349,044 
16,004 ; ,968 571, 460 
3,473 226,045 
7,819 ,20 708, 569 
23,760 1,219, 870 
9,812 Pe ,10 606, 681 
11,261 , 561 703, 269 
14,625 2,23 , 620 767, 679 
7,973 , 339,769 
15,041 7,31 , 050 494,151 
4,242 1 401, 635 


esa o 


woanrnuvuaneouweo 
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o 
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HAWAIIAN 
Hawaiian ee 49,382 15,345 4,338 | 1 1,528,708 


Trans Pacific .3 22,273 3,146 728 ) 261,128 


CARGO LINES 
AAXICO 
Aerovias Sud Americana 
Flying Tiger 
Riddle 
Domestic 
International 


Seaboard & Western* 
Slick 2,194 14,984 ,720 1,566, 104 


4,445 1,0 : , 160 2,783,699 
12,9 712,950 
32,193 0,930 ,271,728 12,361,434 


1,364,737 
553,390 


HELICOPTER LINES 
Chicago Helicopter 
Los Angeles Airways 3,085 
New York Airways 8,902 169 


9,550 176 1,258 18,037 
115 4,077 16,756 
1,435 18,734 


ALASKAN LINES 
Alaska Airlines . 5,789 4,046 54,390 328,701 801, 801 
Alaska Coastal 6,932 595 3,73) 5,149 69, 320 
Cordova ; ‘ 1,197 308 3,820 26,769 62,138 
Ellis en 7,395 389 1,800 3,184 44,402 
Northern Consolidated 2,902 850 23,714 87,042 203,277 
Pacific Northern ; ah 14,331 14,055 99,655 5,623 | 308 , 609 1,928, 872 


Reeve Aleutian* ate bk i = 
Wien Alaska wen eae ke 6,020 2,195 34,024 , | 191,670 448,427 


*Not Available. {Uraba, Medellin & Central Airways. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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WORLD'S DESIGNERS 
SPECIFY ORPHEUS POWER 


in fighters, strike aircraft, executive transports, and trainers 








Lockheed CL-329 Jetstar 


Orpheus-powered Jetstar 
circuits the States on 
18-hour demonstration flight 
Taking off from Edwards Air Force 
Base in California, the 
Orpheus/Jetstar touched down in 
Washington, then in Massachusetts and 
Florida. Only 
Edwards, the Jetstar returned to base. 


prototy pe 


18 hours after leaving 


It had completed its round tour in 
15 hours flying time at an average 


440 mph. 


The current Orpheus 3 is rated at 
4.850 lb and has the outstanding 
thrust/weight ratio of almost 6:1. The 
Orpheus 4, the trainer version, is rated 
at 4,230-lb thrust; it is designed for 
the lowest possible fuel consumption 
and long overhaul life. 


Dimensions Orpheus 3: 
75.5 in; Diameter 32.4 in. 


Length 


Dassauit Etendard Vi 


MOST ADVANCED TURBOJET 
IN ITS CLASS 


Trainers 


Orpheus development continues. The 
latest version, the Orpheus 12, has a 
still higher power/weight ratio, giving 
6,810-lb thrust dry, over 8,000-lb with 
Bristol simplified reheat 

Versions of the Orpheus power—ol 
are specified for—the following air- 
craft 

Lightweight fighters/strike aircraft 
Folland Gnat UK, INDIA, FINLAND, ¥ 
Fiat G 91 
Dassault Etendard VI 
Breguet 1001 Taon 
Hispano HA 300 - 
Aerfer Leone . 
Dassault Etendard IV - 


(alternative engine) 


Bristol 
—— 
Siddeley 


ENGINES 


Sud Aviation Baroudeur FRANCE 


(alternative engine) 


Executive transport/ 
crew-readiness trainer 


Lockheed CL-329 Jetstar* - LimiTeo 





NORTHROP Snark intercontinental cruise missile is readied for firing from a launcher that gives it high field mobility. 


Subsonic Snark Adds Effectiveness to 


By Russell Hawkes 


Los Angeles—Northrop SM-62A 
Snark intercontinental cruise missile, 
now entering Strategic Air Command's 
inventory of combat-ready weapons, is 
seen by its maker as a valuable means 
of increasing the effectiveness of manned 
bombers and ballistic missiles as well 

an effective strike weapon in its own 
right 

Although it is lightly regarded in 
some quarters because it is an eas\ 
target compared with a ballistic missile, 
Northrop officials deny that Snark’s 
vulnerability in single combat is an 
issue. They argue that bombers and 
missiles will be sent in coodinated raids 
and that the vulnerability of a force 
should be judged only by the cost 
required to send sufficient numbers to 
destroy the target. 

They point out that Snark is certainly 
not an easy target for the presently 
existing Soviet defense. Northrop says 
facts supporting this claim are 
¢ Current military search radars are 
unable to detect Snark at ranges beyond 
50,000 ft. from any angle (AW Aug. 
18, p. 63) because of small reflecting 
areas. Tracking or fire control radars 
will get a return from Snark because 
power is concentrated in a narrow beam, 

HIGH thrust rockets are fired when cables tighten. Rockets are later jettisoned. but narrow field makes them virtually 
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REAR view of Snark firing shows rocket boosters at full 260,000 Ib. thrust potential. Condensation above tailpipe is excess fuel 


SAC Forces 


early warning or 
icquisition purposes. 
elf Russian search radars become 
effective enough to detect Snark at 
iltitude, it is ‘possible to adapt it to 
low level target runs which keep it 
beneath line of sight from ground radar 
According to testimony before the 
Senate Preparedness Investigating Sub 
committee, Snark can approach the 
target at an altitude of 500 ft. At high 
subsonic speed, it would be theoreticalls 
possible for Snark to be detected 30 
mi. or + min, from a ground-based 
radar site at this altitude but owing to 
the effects of ground clutter it should 
be possible to close to within 6 mi, or 
less than 1 min. of a radar located 
dead ahead before being detected. 
e Snark is capable of some deviation 
from a direct course to the target to 
complicate an interception problem. 
Chis ability is limited by guidance error 
build-up in radical or repeated course 
changes. 
e Snark is at least as fast as current 
operational manned bombers. Its nose 
section separates from the rest of the 
missile to make a supersonic plunge 
along ballistic trajectory to target. 
Destruction of targets behind enemy 
defenses will always be a probability 
problem in which a calculation must 
be made as to how manv aircraft or 


useless for target 
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missiles must be committed and perhaps 
sacrificed to guarantee success. As the 
number of attackers in a raid increases 
the likelihood of penetration improves 
for each one as enemy tracking radars 
and Ground Control Intercept facili 
ties approach saturation 
Strategic philosophy behind 
envisages its use in 
manned bombers to 
spread and distract his fighter aircraft 
and to saturate his local missile and 
anti-aircraft defenses around the target 


Snark 
conjunchion with 


force enemy to 


Since sacrih 
craft 1s ine 
trong lea 
in the atta 
to saturation 
ing the loss 
ind irrepla 
Unmann 
uract 
bomber i 
me-cighth 
bomber rm 


ipproximatel 


MISSILE gets final check at Cape Canaveral, Fla., launch site before engine runup. 





me ancl, 


MORE RELIABILITY 
ANO PERFORMANCE [hilt 


AMERICAN ELECTRONICS, ING. 








if cost per airframe pound can be 
brought down to a comparable figure. 
\t present, Snark has not moved as 
far along the learning curve as any 
operational bomber so its cost per air- 
frame pound is higher. 


Snark Uses 


Several possible wavs of using Snark 
have been reported in congressional 
committee hearings and other possibil 
Cruise control of 
programmed to make 
time-coordinated penetrations with 
other missiles and aircraft. If Snarks 
in the force preceded manned bombers, 
their warheads could be designed to 
detonate upon destruction of the 
missile. This would create a progres- 
sively lengthening corridor of destroyed 
defenses ahead of the bombers. In 
many cases it might be best to plan 
Snark missions with the deliberate 
intent of destroving defenses. 

Electronic countermeasures capability 
was not one of the original requirements 
stated for Snark but, like anv other 
load carrying airplane, it has this 
potential. It is possible, for instance, 
to install a radar homing terminal 
guidance svstem to take control and 
guide the missile to any tracking radar 
which might illuminate it but program 
the stellar-inertial navigation system to 
lestrov a known industrial or military 
target if tracking radars fail to lock on. 

Northrop planners feel Snark may 
ind its greatest usefulness against 
industrial targets which are relatively 
casv to find and destrov but extremely 
well supplied with local missile defenses. 
Published estimates indicate that from 
15% to of Soviet industry is 
concentrated in two massive complexes 
around which most of their missile 
defenses are sited. Northrop argues that 
it is uneconomical to sacrifice invalu- 
ible bombers against these targets which 
can be destroyed by cheaper missiles. 
This would save the bombers for use 
igainst targets requiring heavy warhead 
pavload and pinpoint accuracy which no 
long range missile possesses 


ities are obvious. 


Snark can be 


ll aed 
5° zz 


Strategic Analysis 


In their strategic analvses, Northrop 
has assumed that the quality of Sovict 
uir defenses is at least equal to our own. 
Thev estimate that a good percentage 
of a coordinated Snark raid could pene 
trate to the target. Soviet interceptor 
capability is considered relatively good 
Surface-to-air missile capability is be- 
lieved limited but heavily concentrated 
around industrial centers. This balance 
can be expected to change and some 
tacticians believe local missile defenses 
will surpass interceptors as a threat to 
U. S. bombers in about 1965. 

Best mixture of weapon systems in 
a raid and best offensive tactics at a 
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You Get 

MORE POWER 
with the New 
CHERRY G-85 


The new Cherry G-85 lockbolt gun 
is designed to give you maximum 
pulling power with less weight. Its 
simplified rugged construction as- 
sures low maintenance costs. The 
gun weighs only 10.5 pounds, which 
reduces operator fatigue. 

No special air supply is required 
with this lightweight gun, because 
it develops this high capacity at 
normal line pressure. 

As the leader in the field of special 
aircraft fasteners, Cherry Research 


*Licensed under Huck patents 8£22,792; 2,114,493 


—Less Weight 


Lockbolt Gun 


and Development department has 
produced this new lightweight, 
high capacity gun to increase the 
efficiency of installing lockbolts.* 
The G-85 gun may be adapted for 
setting stainless steel, monel, alu- 
minum and carbon steel Cherry 
blind rivets. 

For information on the new 
Cherry G-85 gun write Townsend 
Company, Cherry Rivet Division, 
Post Office Box 2157-N, Santa 
Ana, California. 


2,527,307, 2,531,048, 2,531,048 and 2,754,703 


CHERRY RIVET DIVISION 


Townsend 


Company 
MBPESTAMUSHED|I816 & NEWSORIGHTON, FA 





Ground Speed & Drift Angle 
Any Time, Anywhere, Any Weather 


One look and the pilot KNOWS. 
In a glance he reads actual ground 
speed and drift angle. 

This vital data, never before avail- 
able, is displayed on the flight panel 
automatically and continuously. 

The dials “read” the key unit in 
GPL's revolutionary Doppler auto- 
navigation systems. Other phenom- 
enal units in these systems cell where 
you are and how to get where you re 


going. The systems operate entirely 
without ground aid or celestial fixes, 
have proved themselves globally in 
millions of operational miles. 
GPL's auto-navigators were de- 
veloped in conjunction with the Air 
Porce (WADC). They are the result 
of GPL's harnessing of the Doppler- 
effect to air navigation — an achieve- 
ment comparable in magnitude to 
the breaking of the sound barrier. 


RADAN—jet-age windsock 


Spotting and dodging headwinds, riding time- 
saving tailwinds, are easy now for both the military 
and civilian pilot. 

The reason is RADAN.* 

RADAN navigators are members of the famed 
GPL family of self-contained Doppler systems. 
RADAN gives the pilot accurate ground speed and 
drift angle, two facts that add up to accurate knowl- 
edge of the wind at his position and his altitude! 

RADAN systems provide military pilots with 
continuous velocity, second by second, help to accom- 
plish successful missions. To the civilian pilot, they 


Trademark 


provide pinpoint navigation, savings of precious jet 
fuel, a priceless margin of safety. 

RADAN systems, recently released for civilian 
use, are now in quantity production . . . ready and 
available to everyone. 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personnel Manager. 
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THREE-VIEW drawing of Northrop Snark missile emphasizes high, swept-back wings, large intake for Pratt & Whitney J57 turbojet engine 
Single-barbed arrows indicate slots for warhead fins; double-barbed arrows show position of warhead separation line. 


ire largely determined by 
the effectiveness of 
Planned 


given time 
this balance in 


local and area defenses 


separation in time and distance between 


ittackers spreads interceptors thin 
forces them to spend fuel and time 
traveling from one part of the defended 
irea to another and demands that part 
of them be kept fueled and on the 
ground to protect against latecomers 
When held in reserve they are more 
vulnerable to attacking bombers 

If the attacking force is in sufficient 
numbers, the Ground Controlled In 
terceptor system can be saturated and 
forced to abandon the more effective 
close control in favor of broadcast con 
trol in which fighters are informed of 
the location of attackers but are not 
vectored into firing position. 

Against local missile defenses, simul 
tancous penetration of a large number 
is best since the aim is to place enough 
ittackers over the target to approach or 
exceed the number which can be tracked 

the available fire control radars. 
Russian surface-to-air missile intalla- 
tions have a remarkable rate of fire. 
With the advent of long range 
llistic missiles, one role of Snark 
would be to force the enemy to split 
ir defense funds and_ productive 
capability to provide a variety of defen- 
Another would be to 
p intermediate degree of 
iccuracy and flexibility between the 
big rockets and manned aircraft at a 
lower cost than either. 


ve systems 


rovide an 
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launch 
factor 
since it 


Vulnerability of a base or 
site to enemy) 
in the effectiveness of a force 
could well determine what percentage of 
the force survive to retaliate 
Like the offensive defense 


is a_ probability 


action 1s a major 


would 
problem 
game in which the 
chance of success rises as the number 
of attackers brought to 
aiming point falls. Some experts have 
testified that Strategic Air 
is vulnerable to 
long range missiles per aiming point 
Advent of Minuteman and Polaris will 
improve security of SAC bases markedly 
Mobility of Polaris ships and compara 
with Minuteman 


bear on one 


Command 
between five and 10 


tive ease which sites 


can be “hardened necessary strength 


to withstand blast wave ov 
ind hidden will demand 


tionate number of enemy bomber 


missiles if their destruction is to b 
guaranteed 
will multiply the liming 
points which Soviet Union Strategi 
Air Comman SUSAC mit 
thereby reducing the percentag« 
total strength available for use again 
bomber ind logistic facilitic 
Polaris and Minuteman should b 
reaching service in significant number 
in about 1965. First fleet and 
ron deliveries are expected in 1963, but 


Dispersal in small group 


number of 


base s 


squ i¢ 


military experts have said missiles « 











= 


email 





ROCKET boosters develop 130,000 Ib. thrust each, burn out in 4 sec. Gases tapped fron 


booster case pressurize 50 cu. in. accumulator to 1,000 psi. Unit is called Jetavator. 





worid’s most popular 


airborne compressors... 

















It's no mere coincidence that Cornelius has 
manufactured more airborne compressors than 
all other makes combined — in fact, of all air- 





craft carrying compressors, 98% use Cornelius. 





Engineers who specify them tell us the reason is 
clear: Cornelius compressors have what it takes — 
efficiency-wise and performance-wise. Model for mod- 
el, they are the smallest, lightest and coolest running 
of any made. Cornelius compressors give you a 
choice of hydraulic, AC, DC, or engine drive. Some 
models weigh only 9 pounds complete with motor. 
They will deliver from 0.5 to 10 SCFM at pressures 
up to 3000 PSI, through a full range of altitudes and 
temperatures. 5000 PSI models are also available for 





special applications. 





For complete information consult a Cornelius cata- 
log or discuss your requirements with a Cornelius 
Sales Engineer. He has the experience and informa- 


tion that will save you time and money. 


v 
THe (omellius COMPANY 


554 — 39th Avenve N. E. @ Minneapolis 21, Minnesota 





*Photographs show but 10 of the 36 


different Cornelius compressors available . 
: Cormalius- 
WHEN IT COMES TO COMPRESSORS... THERE IS NO SUBSTITUTE FOR EXPERIENCE 
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ne true weapons until after 
out three vears of firings by military 
rsonnel alone Ihe switch to solid 

y ] 
el] ints and growing military experi 
nce with big rockets could reduce that 

ngure 

Northrop officials suggest that easily 
zero-length-launched Snark 
n also force an enemy to spread his 


ispersed 
trategic missile and air forces and can 
delivered in quantity at a much 

irlier date. Whitlev C. Collins. presi 
dent of Northrop, testified before Hous« 
ind Senate subcommittees that the pro- 
duction rate could be increased to 36 
Snarks per month without anv new fa- 
cilities. At the beginning of calendar 
ear 1958 the production rate was two 
er month 

Northrop is now comparing the de- 
fensive value of dispersal and “harden 
ng’ of Snark sites in terms of the ratio 
f U. S. expenditure to the stress 
placed upon the SUSAC offense. Base 
hardening consists of using the tradi- 
tional methods of entrenchment and 
fortification with iron and concrete to 
force the enemy to use a larger propor 
tion of his missiles to guarantee an ac 
ceptable probability of scoring a close 
enough hit to neutralize the base. Al- 
ternative possibility is to divert part of 
his manned bomber force to get the ad- 
vantage of the bomber’s greater flexibil- 
ity, accuracy and ability to carry a larger 
warhead 

Northrop experts suspect their com 
parison will show some advantage in 
favor of dispersal or a compromise be- 
tween dispersal and hardening. While 
increasing the number of Snarks sta 
tioned at a given site makes it possible 
to share ground support equipment and 
personnel, Northrop calculations indi 
cate that Snark can economically be 
used in single-missile sites. 


Economical Distribution 

Most economical distribution is esti- 
mated to be two missiles per site. This 
illows some sharing of personnel and 
ground equipment. Since there are 
ibout 120 missiles in a Snark wing, one 
wing would add 60 high priority aim- 
ing points to the task of SUSAC, ap- 
proximately doubling the number of 
targets to be wiped ‘out if SAC is to 
be destroved. First SAC Snark base at 
Presque Isle, Maine, now receiving op- 
crational missiles, consists of two pads 
ind a shelter containing five missiles 
mounted upon their roadable launchers. 

Big factor in dispersability of Snark 
s a relatively small requirement for 
eround support equipment and per- 
sonnel. Of the total money spent on 

Snark force, only 30% or 40% will 
co for ground support equipment com- 
pared to 87% for ballistic missiles 
Less than 10 men are needed in the 
vicinitv of the pad to launch Snark. 
This is the most important factor be- 
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DOUBLE AMPLITUDE—INCHES 


10 100 
FREQUENCY-CYCLES PER SEC. 


NEW “RUGGEDIZED” BENDIX OXYGEN 
CONVERTERS 


meet MIL-E-5272, Procedure I, vibration requirements 


The superior design and shock-resist- 
ant features of Bendix’* new liquid 
oxygen converters was proved 


recently in severe vibration tests con- 
ducted at Pioneer-Central Division, 
premier producer of airborne liquid 
oxygen systems. There advanced- 
type 10-liter units withstood Pro- 
cedure I 
vibration tests at room temperature 
as specified in MIL-E-5272, Section 
4.7.1. 

Moreover, these compact con- 
verters weigh less than 75 per cent 
of the weight allowed by Military 
Specifications and require less space 
than their 8-liter predecessors 

Other design features include: An 


resonance and cycling 


economy circuit that permits low 
pressure operation with maximum 
use of available gas, with little or no 


MIL-C-19803 (AER) 


Mil-C-25777 (USAF) 


waste; a Capacitance gaging probe 
that not only constantly senses the 


liquid level insice the 


converter 
regardless of pressure, but by being 
removable greatly facilitates replace 
ment and converter decontamination 

Bendix Liquid Oxygen Converters 
are available in a variety of con- 
figurations—including an inverted 
mounting design. They are easily 
adaptable to virtually any type high- 
performance aircraft. No matter 
what vour oxygen breathing require- 
airborne or 


ments may be—eithe1 


otherwise—Bendix is prepared t 
serve you PIONEER-CENTRAI DIVI- 
SION, BENDIX AVIATION CORPORATION, 
DAVENPORT, IOWA 

West Coast Office: 117 East Providencic, Burbank, Collf 
Export Sales and Service: Bendix International Division 
205 East 42nd St.. New York 17, N.Y.; Conodion Affilicte 


Aviation Electric Lid... 2 Lovrentien Blvd. Montreal Que 


* TRADEMAR? 


TG 


MIL-C-25781 (USAF 


PIONEERING IS OUR BUSINESS 


Precision Producer of Aircraft Instruments, Breathing Oxygen Systems, Fue! Flowmeter Systems 
and Ultrasonic Cleaners 


Pioneer-Central Division 


DAVENPORT, IOWA 


endix” 





PRODUCER 

OF 

SOLID PROPELLANT 
ROCKET ENGINES 
FOR THE 


NIKE HERCULES... 


THIOKOL 


LONGHORN 


DIVISION AT MARSHALL, TEXAS 


t rocket engines that power 
to America’s defense, are mass-pro 
Longhorn Ordnance Works 


» 
liga dena wike PMercuiés 


ahi 

es 

be mass produt 

t ballistic guided missile, the 
Engineers, scientists perhaps theres « for you in 
Thiokol’s expanding organization. Our new projects present 


llenging problems and the chance for greater responsibility 


| 


Vhtoko€ CHEMICAL CORPORATION 


TRENTON, WN. J. + ELKTON, MO.+ HUNTSVILLE, ALA. « MARSHALL. TEXAS 
MOSS POINT, MISS. « BRIGHAM CITY, UTAH + DENVILLE, N.J.+ BRISTOL, PA 


ymers 





t and rapid turnover 
power in USAF. Northrop 
Snark shows an advantage 
ty over all contemporary 
s and ballistic missiles 
gh requirements of these sys 
GSE and skilled personnel de 
ncentration of larger numbers 
ire the scarce commodities 
ll its necessarv support 
nt except shelters and pads 
table bv trailer but the 
t called mobile because of 
prepared site. Northrop 
said that three sites can 
ructed for onlv 20° more 
lan one Thev suggest that 
uuitnumbered missile sections, 
ild be possible to rotate the mis- 
ng the sites, thereby increas 


the likelihood of survival and com- 


ting the SUSAC offensive problem 
large tracts of militarv owned 
rm and western U. S. are 
of Soviet target com 
from friendly population 
located in these would 
ure from enemv intelligence 
mnaissance. Crews could be 
tated between the sites and the main 
n an S-hr. or 24-hr. basis. Rov 
maintenance crews could travel 
site to site as a means of cutting 
expenditures upon personnel and 
uipment. It has been suggested that 
Navv aircraft carriers could also 
0 provide mobile Snark bases 
offering a difficult threat to 

for relatively small cost 


Air Transportability 


Air transportabilitvy was never a pri 
requirement for Snark but it can 
irried by a Douglas C-124 If 

USAF considered it necessarv, ground 
support equipment could be redesigned 
t make possible airlift of one Snark 
nd evervthing needed to launch it 
in two of the big transports 

Snark is essentially a conventional 

high subsonic airplane but because it 

1 highly specialized one and its mis 

sion is a one-way trip, Northrop de 
signers could escape some of the hard 
compromises that manned airplane de 
signers have to contend with. Ma 
neuverabilitv is guidance-limited and 
there is little demand for it in Snark’s 
mission. This has enabled engincers 
to specify small load factors and elim 
inate horizontal tail surfaces to cut 
drag. High aspect ratio, 45 deg. swept 
wing is designed specifically for the 
cruise regime, as are flight controls 
Supersonic final plunge on target is 
made possible without structural beef 
up by separating the warhead section 
from the rest of the airframe for ballistic 
free fall to target 

Small load factor structure and ab 

sence of crew accommodations and 
safetv devices, lack of landing gear, flaps 
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THOMPSON PRODUCTS NEEDED A HEATER FAST... 


Here’s how General Electric solved 
customer’s heating problem—in 3'/2 days! 


Recently, Thompson Products, Inc., 
ran into a problem: components 
were not available which would 
function at the extremely low tem- 
perature ambients required for a 
control being manufactured for a 
new USAF fighter. A holdup here 
could halt the entire aircraft pro- 
gram. 

A General Electric sales engineer 
was called in. To General Electric's 
Specialty Heating Products plant 
at Coxsackie, N. Y. went a call. 
Asked the customer: “How soon can 
you design, develop and deliver a 
prototype heater for our airborne 
system component?” The General 
Electric answer “78 hours— 32 
working days—after we receive your 
specs.” 

Project preparations started im- 
mediately. When the rough equip- 
ment sketches arrived, the team 


went into action. At 11:00 A.M. 
Thursday —3'42 days later the 
heating unit passed final inspection; 
was on its way. Final result: the air- 
craft program never slowed down 


THIS IS ONE EXAMPLE of how quickly 
General Electric can solve straight 
forward thermal conditioning prob- 
lems. When you have a heating prob- 
lem, call in your nearest General 
Electric sales engineer. 


GENERAL ELECTRIC COMPANY 
Section A220-14, Schenectady 5, N. Y. 
Please send bulletin GEA-6285A, G-E 
Specialty Heating Equipment 
for immediate project 
for reference only 
Name 
Position 
Company 
City 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





and communications equipment results 
in low fixed weight. Launch weight 
excluding two 130,000 Ib. thrust solid 
propellant boosters is 50,000 Ib. Of 
this total, airframe, guidance and war- 
head account for onlv 24,000 Ib. The 
remainder consists of 21,000 Ib. of in- 
ternal fuel and 5,000 Ib. of pylon tanks 
and external fuel. Large fuel capacity 
for low gross weight and specialized 
aerodynamics enable SM-62A to cruise 
5,500 naut. mi. at high subsonic speed 
with a single Pratt & Whitnes J57-P-17 
engine. 


Snark Control 


Elevons provide ample control effec 
tiveness for low load factor maneuvers. 
rim power requirement and trim drag 
are minimized by burning fuel from 
fuselage tanks in controlled sequence 
to hold center of gravity within tight 
limits. 

There is no rudder and directional 
trim is unnecessary because of the single 
engine configuration. 

Standard mission profile for SM- 
62A consists of a climb at militar 
power (10,500 Ib. thrust at sea level) 
to cruise altitude. External fuel tanks 
are jettisoned when empty. At a pre- 
determined distance from the target, 
the throttle is advanced to military 
power and a tendency to exceed com 
manded Mach number is canceled by 
a climb to a higher altitude for final 
run on target. At the proper distance 
from the target, the stellar-inertial 
guidance system is disabled and the 
flight control system commands a zero 
G ballistic trajectory ending at the 
target. When this is established, the 
finned nose section is separated from 
the airframe and continues to the tar- 
get in a supersonic free fall. The re- 
mainder of the missile pitches up and 
is destroved because of the extreme 
center of gravity shift caused by the 
More than 3 million Camloc Stressed Panel loss of the forward third of the fuse- 
Fasteners have been used in the past three years lage. os ; 
on the most advanced-design aircraft, missiles The Snark inertial guidance system 
and electronic apparatus. This quick-release represents 1953 state-of-development 
fastener for access panels carrying structural and was the first of the type to be 


is adj proven. It went into production in 1955 
loads is adjustable to compensate for tolerances ots Brodbag a  guth seee-wamg eh 


or gasket material. in manned North American B-45 jet 
bombers. Ground-based Special Pur- 
pose Digital Computer, which solves 
the navigation problem before launch, 
requires approximately 65% of the 
cash invested in guidance for a Snark 
squadron. It is also a large part of 
the total ground support equipment 


cost. On-board guidance unit operates 

by generating error signals proportional 

A to deviations from the programmed 
oa me 


Actual service experience — the ultimate test of 
performance — constantly influences design im- 
provements for the future. 


Send for Catalog #SPF 57 and 
Catalog #55 for more complete 
information on Camioc’s tine 
of quick-operating fastening actions 
m. “Specialists in F f , 

Specter ie Fastanans far iattetry’ Like the rest of the on-board sys- 


CAMLOC FASTENER CORP. - 22 SPRING VALLEY RD., PARAMUS, N. J. | tems, the guidance svstem is built up 
WEST COAST OFFICE: S410 WILSHIRE BLVD., LOS ANGELES, CALIF. » SOUTH WEST OFFICE: 2508 W. BERRY ST., FORT WORTH, TEMS | © Of Dlug-in modular units which can 


flight plan and translating these into 


commands for appropriate correctiv« 
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« replaced quickly if found faulty. 
Ground-based check-out equipment au 
tomatically supplies the complete 
gamut of operational input signals and 
indicates the module in which any 
failure occurs to permit swift replace- 
ment and minimum hold before launch. 


Long Duration 


Flight duration of an ordinary inter- 
continental Snark mission is long—on 
the order of 10 hr. During this time 
guidance errors tend to accumulate duc 

stable platform gvro drift and the 
‘+ min. oscillation about the course 
ine characteristic of unaided inertial 
navigation systems. Northrop has de- 
signed and installed an automatic opti 

il star tracker with a photo tube sensor 


to shoot a continuous running cclestial 

ix for comparison with that predicted ADVANTAG ES OF ile 
by the ground-based compute Dis 

repancies generate error signals which 

wre used to calculate corrections for NEW sia ddiin 


ro drift and misalignments in_ the 
stem Che ground-based computer ‘ 

» teaches the on-board svstem in FLOWM FTER ; SYSTEMS 
hich part of the skv to look for the . 
chosen reference stars, thereby mini 


mizing the amounts of searching and 
dentifving required of the airborn 


Designed for missile, aircraft, test cell 
and various industrial metering applica- 
tions, these Revere flowmeter systems 
handle all conventional and most special 
fuels and fluids. Bi-directional flow... 
long life with low maintenance because 
of minimum thrust and no seals or gaskets. 
Can be submerged. 


Modulated 400 cps output — 
Proportional to Flow Rate 


Constant Output Amplitude of 
2.5 volts—Independent of 

Flow Rate 

Only 2.5 PSI Maximum Pressure 
Drop 

+ 1.0% Transmitter Accuracy 


equipment. This measure is obvious 
intended t e weight and cost. Th 
Northrop star tracker can detect the 
nore intense stars in davlight 

l'o eliminate the 84 min. oscillation 
Northrop has installed a lateral velocit 
damping loop to prevent the missik 
from overshooting the course line during 


Rate Indication —Total Flow — 
or Both 


Exceeds -350°F to +300°F 
Temperature Range 


Adaptable to Telemetering 


Transmitter design provides modulated, 
400 cps, constant-amplitude 2.5-volt sig- 
nal...insures reliability at low as well as 
high flow rates. Signal is fed directly to 
Revere airborne indicators...is adapt- 
able for telemetering. Also can be used 
with many standard indicators, recorders 


orrections 

Snark flight control system is a sep 
rate subsystem of the guidance equip 
ment. It includes a flight path control 
to generate steering signals whose valuc 
is limited to prevent creation of not 
mal accelerations capable of disorient 
ing the guidance units. Maximum bank 
ngle allowed is 20 deg. It also includes 
1 cruise control to flv the missile at 
power settings, altitudes, speeds and — $PECIFICATIONS of Standard Transmitters 


rates of climb which give maximum 


High Signal-To-Noise Ratio... 
No Shielding 

Signal Fed Directly to Remote 
Indicator...No Preamplifying 


©ONOMDAW Nw 


and electronic counters. 


eeeee eee eee eee eee eeeeeeeeen eee ee © OR 


Line Sizes” l-inch | 1¥4-inch | 2-inch | 2¥2-inch | 3-inch 

rang¢ - — TT BCT; W7, an W277 

FlowRange, GPM** ——-—=«|-«3-40~+| 10-125 | 20-250 | 30400 | 50-600 

Bank Commands Weight of Transmitter approx) 1b. | 1.1188) | 2018S) | 14AN) | 201MM | 270A 

Bank control loop in the flight path Transmitter End Conn | Thread | Thread | Flange | Flange | Flange | 
61-§ Aluminum Alloy 


control subsystem measures bank angle Material, Standard Transmitter : | 303Stainiess | 
| Mil-S-7720 QQA-325 


vith respect to a vertical gyro. Its pu 72 a ef 


Dos s to i” ‘ al st and : : 

pose : . gment ag — a Impeller Speed—Rated Flow: 3000 RPM Send for Engineering 
cept an commands om i< Cac Pressure Drop at Max. Rated Flow 25 PSI ** . 

ing control loop. The difference b« Accuracy Over Flow Range: + 1.0 Bulletin No. 1067 

tween commanded and measured bank Temperature Range:—350°F to +300°F Sar 

is applied as an elevon differential de Power Requirements—Rate System: 115VAC, 400cps, 5 VA mar 


10 VA 
flection command. Roll response to Total or Rate & Total: 115VAC, 400cps, 10 V | d : 
*Other Sizes to order ** Determined with gasoline Other materials to order 
J 56 



































this command closes the loop and 
difference between commanded and 
measured bank disappears, eliminating REVERE CORPORATION OF AMERICA 
elevon deflection signal. A passive net 
work provides damping proportional to . y 
the rate of roll, Wallingford, Connecticut 
Heading control loop determines | 4 suBsiDIARY OF NEPTUNE METER COMPANY 
heading error by measuring the angk 
between the longitudinal axes of the 
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~™ | TO CONSERVE OUR 
™ AIR SPACE RESOURCE... 


Simplified terminal guidance 
and contro! 


° " ’ 
ivi b . . a 
LANDING PATH - 
the Conde” 


SURFACE Decca Area-Coverage Navigation System 


» »« provides all essential requirements for air traffic control: 


@ Accurate definition of any proposed “block @ Exclusive Bendix-Decca Flight Plotter displays 
instantaneous exact position. 


@ Intricate approach and departure paths cre 
simple to fly. 

@ Precise guidance for holding or path-stretching. 

@ Complete navigational security for helicopters. 


structure.” 


@ Introduces urgently needed safe lateral separa- 
tion for accurate tracks in the sky. 


@ Complete area-coverage from the ground up — 
no altitude limitation. 


Bendix-Decca, originally developed in the United States, is the ° 
low frequency area-coverage navigation system. It is the only 


proven, extensively used system in the world. Growth poten- 
tial allows unlimited automatic air traffic control improvement. PA v IF I . ‘ Divs! 0 " 
“Bendix Aviation Corporation 


NORTH HOLLYWOOD caqre 











guidance system stable platform and 
the airframe. The difference between 
actual and commanded angles is used 
as a heading control signal which gen 
crates a roll command to the bank 
loop. Directional response of the air- 
frame to the bank closes the heading 
control loop and drives the difference 
between commanded and actual toward 
zero. 

Pitch control loop acts in much the 
same manner as bank control loop to 
handle short period motions and estab- 
lish the pitch attitude called for by the 
major longitudinal control loop. Fre- 
quency of the first symmetrical fuselage 
bending mode is 4.5 cps., which is 
within the pass band of the clevon 
servo loop. A notch filter in the pitch 
rate loop is tuned to reject that fre- 
quency and prevent elevon-structural 
coupling. 

An impact. pressure control loop is 
designed to control the long period ver- 
tical motions of the airframe of which 
impact pressure is a function and to 
provide an input for the Mach number 
control. Difference between measured 
and commanded impact pressure directs 
an error signal te the pitch loop. High 
impact pressure calls forth increased 
angle of attack, etc. 


Snark Speeds 

Snark’s best cruise is at approxi 
mately Mach .93. Missile is held within 
01 Mach of the commanded value bv 
Mach control. Mach number is com- 


puted from linear measurements of im- 
pact and ambient pressures. The Mach 
computer must also supply an impact 
pressure command at which the mis- 
sile will climb during the early part of 
the flight until it reaches an altitude 
at which speed is Mach limited rather 


than impact pressure limited. In the 
cruise portion of the flight the guid- 
ance system makes no effort to correct 
air speed or Mach number for head- 
winds or tailwinds of ordinary strength; 
the system will merely alter time of 
flight to warhead dump point to com- 
pensate for unplanned variations in 
ground speed. 

However, the position error which the 
guidance system can accept is limited 
and if unusual winds place the missile 
too far ahead or behind its flight plan, 
the system will call for a faster or 
slower Mach number to get back within 
the acceptable envelope. Cruise con- 
trol also establishes the missile altitude 
by maintaining a constant ratio of gross 
weight to total pressure. Gross weight 
change during the flight is obtained 
from a digital low meter which trans- 
mits a pulse for every gallon of fuel 
consumed. A totalizer converts the 
digital count to a signal proportional 
to total fuel consumed. 

In the first seconds of flight the 
missile has not enough air speed for the 
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acrodynamic control surfaces to func- 
tion properly. To provide control 
forces capable of desling with cross 
winds, booster misalignment or assym- 
metrical thrust, Northrop adopted jet- 
avator thrust deflecting rings for the 
booster rockets similar to those used 
in Navy's Lockheed Polaris fleet bal- 
listic missile. 


Hydraulic Servos 


Hydraulic servos position the jet- 
avator rings in response to signals from 
the flight control system. Hydraulic 
power is provided for each booster by 
a one-shot, open-ended system separate 
from the main missile hydraulic sys- 





tem. It consists of a 1,000 psi., 50 cu. 
in. piston type accumulator which is 
pressurized by hot gases tapped from 
the rocket case, a gas cooling filter, a 
cylinder actuator, a polarity sensitive 
valve and a ring position feedback po- 
tentiometer. Fluid downstream of the 
actuator is dumped overboard. 

Rocket combustion gases are also 
used to store power to energize the 
booster separation device when rocket 
boost is terminated. Like the elevons, 
jetavator rings can be deflected differ 
entially for roll control or together for 
pitch control. 

Before launch heading and impact 
pressure control loops are disabled, the 
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Rugged, Reliable 
Long, Long life 


Higher capacity 
No dead break ial ies 


7) gee series sub-sub-miniature basic switch 


extreme small size--may be ganged 
in minimum space 


long, long mechanical life-- 
2% million cycles 


longer electrical life than switches OPERATING CHARACTERISTICS 


twice its size os Se 526” long, .250” wide, .323” high 

j 1.7 grams (.060 oz.) 

SPDT, fine silver std. (others to order) 

no dead break--perfect for super Operating Force approx. .200 grams (7.05 oz.) max. 
eae . : Pretravel 010” 

sensitive applications Contact Pressure 59 grams (1.76 oz.) 


: ene ° Overtravel 005” min. 
high repeatability -- only one moving Movement Differential 003” max. 
j Release Force 30 grams (1.06 oz.) 
part bes des button ET on 0 oe a oe eae aie 2,500,000 cycles, approx. 
" Ambient Temperature. ....... —65° to +250°F. std. (350° to order) 
consistent, close-tolerance mounting-- Terminals ...8older standard (spade type available) 
j j 6 amps, 125/250 VAC, 30 VOC resistive 

in single or ganged set-ups 3.5 amps, 30 VDC inductive sea level 

3.0 amps, 30 VDC inductive 50,000 ft. 

rugged, durable high temperature and > ee 7 WOR ntuathe NOR N00 &. 


impact resistant case WRITE FOR MORE DETAILS 


in leafs, toggles, pushbuttons, etc. ELECTROSNAP CORPORATION 


SWITCH DIVISION 


super long life model available with 4232 W. Lake Street Chicage 24, Illinois 
TELEPHONE: VAN BUREN 6-3100 


limited overtravel TWX NO. CG-1400 


wide range standard actuators available oy 
v4 





full military powc! 


events occul 


| 1UTh h 


Cpadl re 
n ends 
15 sec.—H« | 


mpact pressure loop fade 
50 sec.—Impact pressure con 
Mach 
nands 4 psf. per sec. in 
until 


Is IC iched 


in completed 


t pre ire specin 

Guidance c¢ 
ind longitudinal dis 
begin Lateral guid 


nputa 


heading commands 
Climb at 


impact pre 


computer 
onstant 
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Mach numbe 
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rs coincide. 


Structural Design 


SM-62A Snark is de- 
to fairly 
Fuselage is a 69-ft 
onococque structure Its 
gitudinal structural 
extruded aluminum 
tapered at both ends to con- 
rreatest strength in the wing 
Secondary longitudinal mem 
truded aluminum stringers 
ght-inch centers. Primary 
ize members are frames and 


Structure f 
rding conventional 


ractices 


members 
longerons 


formed of aluminum 

ire spaced on one-foot cen 
of one-inch thick 
honeycomb They are lo 
structural loads, particu 
ire heavy and are also used 
tegral fuel cells. Fuselage 
important part of the load 
cture and in most places 
in. aluminum Flush 
external fuselage 
roundhead rivets 


Bulkheads are 


Wing Design 
Shoulder level mounted Snark wing 
ick 45 deg. on the 
Outboard leading edge is ex 
ft. 8 in. from the center 
ixt n fades back into the 
at the tip causing sweep 
tion to be about 5 deg 
ird section The wing 
Ratio of span to thick 


inbo irda 


iding control loop 


13 sq rt 

In one sen 
deg up ind 
1S the 


ivdraulic svst 


main demand 


lhin wing 
icf in ¢ irl 
ot wing 
tores, located 
from the fusela 
inboard +4 acg 
from the du 
terline 


J57 Thrust Axis 
Thrust 


tiurh 


FOR RELIABLE, PRECISION PERFORMANCE 
IN SURFACE TEMPERATURE SENSING 


VAP-AI? MERCURY TUBE THERMOSTATS 


TYPICAL nHouvusines 


Surtoce with Studs. 


for continuous series circuit. 


Two terminats 


® Small, rugged, accurate, reliable, safe 


® Unaffected by altit 
shock, moisture 


Adaptable to any te 
need 


Only simple circuit 


a, 


Flat Surfoce with Stud. Senses metal case 
temperatures in limited regions of limited 
air flow. 


Well-Type with Leads. For sensing Case tem- 
peratutes in blind well, or point temperatures. 


SYSTEMS ENGINEERING AID 


VAP-AII 


Piease send Vapor Merc Surface Temperature 


ipproximatel /J—indl Aeronautical Products Division Of Sensing Thermostat Bulletin 674. 


1 of bending loa 





the wing in flight 
gineers to split the ele 


id binding and rejoin 











ommon linkage and a 


Each elevon has an area of 
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Preserver of Peace... 


It sees... 
thinks... 
warns... 


OUR WATCHDOG OF THE FIRMAMENT 


BMEWS-—Ballistic Missile Early Warning System 
—is under development to provide a scientific 
answer to the detection of intercontinental bal- 
listie missiles. In its various functions, it will be 
one of the electronic wonders of the age. The 
unblinking eyes of its strategically located radars 
are being developed to detect an onrushing missile 


thousands of miles away. Almost at once electronic 
computers will determine altitude, course and 
speed, and set in motion the necessary defense 
apparatus. RCA acknowledges its tremendous re- 
sponsibility as prime contractor for the design and 
construction of BMEWS—so vital to our country’s 
defense and so effective as an instrument for peace. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J. 


Tmk(s) @ 





gned tank and system. 
through two heat ex 
irframe mounted air/oil 
engine mounted fuel/oil 
trand constant speed 
| by the engine accessory 
parate oil system with all 
nts engine-mounted. In 
ilternator is mounted 
nstant speed drive unit. 
started by an AiRe- 
atic starter mounted upon 


the engine 


Fuel System 


Fuel tem consists of three main 
tanks, an auxiliary nose tank 
external droppable pylon 
| tanks are pressurized to about 
relative to ambient by engine 
ssor bleed vented into the nose 
ugh a pressure controlling 
| relief valve. The nose tank 
| to other tanks and pressure 
ed through the lines. There 
rical booster pumps in the 

id aft main tanks. 
of flow from the forward and 
ft main tanks is controlled by accurate 
in the lines to maintain 
center of gravitv in strict limits 
Standpipes and one pressure operated 
phragm valve help control fuel 
sequencing. A dump line and valve 
ning above and behind the engine 
Ipipe exit is installed to get rid of 
| not needed to complete the 


Hydrostatic fuel pressure and struc- 
ral deflection-caused variations in 
nk volume produced by launch accel- 
tion are controlled and accommo- 
ted bv carefully sized orifices in the 
nterconnectors 


Electrical System 


Snark electrical svstem includes a.c 
mbilical receptacles for ground 
On-board svstem supplies 60 
three-phase, 115 /200v. alter 
urrent at a constant frequency 

ps. with a minimum power fac 

75 lagging. Alternator is driven 
iine-mounted constant speed 
Steadv state voltage is held within 
iinus 1.5° of the specified 

nd frequency is held constant 
or minus two cvcles pet 


systems are supplied bys 
converters operating on th 
power of the d.c. system 

des 200 amp. of 28v. direct 
vith ripple not over 3% of 
Che other d.c. system provides 
high quality power for critical 


plies 20 amp. at 28v. with 
t to exceed 0.25%. All voltage 
in the electrical svstem are 
units without electron tubes 
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VOLUME PRODUCTION 
) AT C.A.E. 


.-» PNEUMATIC 
GROUND 
SUPPORT 
for the 

JET AGE 











MODEL TC106 


(USAF TYPE MA-1A) 


MODEL 141 
TURBOCOMPRESSOR 
ENGINE 


Typical of the fin@ results of Continental development is the TC106 
trailer-mounted, portable gas turbine compressor unit suitable for 
starting large jet engines and ground check-out of air conditioning 
and cabin pressurization systems. The hot discharge air blast can 


also be used for other purposes such as removal of ice and snow 
from aircraft surfaces. This advanced model, built around its depend- 
able Model 141 turbocompressor engine, features high performance, 
excellent mobility, low noise, and a completely automatic control 


system. This pneumatic compressor package can also be furnished 


without the trailer for any custom-engineered installation »- 8B 


now in volume production at Continental's Production Division, 


Toledo, Ohio. 








CAE turbojet engines—the J69-T-9, the J69-T-2, and the J69-T-19B are in 
volume production for the Cessna T-37A twin-jet trainer, the Temco TT-1 


jet trainer, and the Ryan Q-2A Firebee target drone respectively. 











CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 




















One Pound Lighter— 
10 Miles Farther 


The problem is—how do you get them lighter? 

















The missile man’s rough rule of thumb, 
“one pound lighter—10 miles farther,” 
cogently points up the importatice of 
miniaturization in increasing missile 
range and performance. 

The successful miniaturization of 
any given component, however, is lim- 
ited by a manufacturer’s ability to pro- 
duce the given component uniformly 
and in quantity. 

In the seventeen years Honeywell 
has been designing and producing air- 
borne control systems, miniaturization 
techniques have received unremitting 
attention. Special production and qual- 
ity control techniques have been 
developed. Laboratory control meth- 
ods have been applied to production 
lines to achieve desired product uni- 
formity and quality. 

One recent miniaturization achieve- 
ment at Honeywell is the famous Gnat 
Gyro—a complete flight control rate 
gyro weighing only 3.8 ounces. Another, 
the new Honeywell Miniature Inte- 


grating Gyro (MIG) weighs only 8 
ounces. The gyro it replaces weighs 
100 ounces—a 92% reduction! 

In a completely different area, 
Honeywell has developed a Transistor 
Power Converter, the size of a candy 
bar, and weighing 12.1 ounces. It re- 
places dynamotors five times as large, 
weighing 5 pounds—yet it delivers the 
same performance in transforming one 
DC voltage to another. 

Miniaturization is another area 
where Honeywell's accomplishments 
make it a logical choice for further 
missile systems development and pro- 
duction. If you have a problem in the 
design of systems or components for 
aeronautical control, call or write 
Honeywell, Military Products Group, 
2753 Fourth Avenue, South, Minne- 
apolis 8, Minnesota. 


Honeywell 


Gnat Gyre—flight 
control rate gyro. 
wt.: 3.8 ounces 


MIG Gyre Minia- 
ature Integrating 
Gyro. wt. 5 inces 


“Candy Ber’ Con- 
verter—Trat t 
ized Power 
verter. wt 

ounces 


EE) Mitty Padi. Goong 





— 








Radar Research at Westinghouse 





To get a “3D Fix” with a single radar 


Gather range, azimuth and height data fast and accurately 
through one radar—an established fact with new techniques 
developed at Westinghouse Electronics Division. 


Developments like this go on constantly at the Electronics Divi- 
sion. There the design, development and production of vital mili- 
tary systems and subsystems help to keep the free world ahead. 
Westinghouse Electronics Div., P.O. Box 1897, Baltimore 3, Md. 


J 508 


WESTINGHOUSE 
ELECTRONICS, 
DIVISION/7—\\ x iuTary SYSTEMS 


vn FF \ Rapar 
~~ 1“ |} COMMUNICATIONS 
‘mel issice ConTROL 
‘7 PATA PROCESSING 
AND DISPLAY 


YOU CAN BE sure...en's Westi nghouse 





Tax 
trend 
reversed 
in Duval 
County 
JACKSONVILLE 


FLORIDA 


"58 tax rate | 
down 3.2 mills | 


Long friendly to industry, business 
and individuals, the tax climate 
in Jacksonville and Duval County 
has been improved by a 3.2 mill 
cut for 1958 under '57. This was 
accomplished by the addition of 
$24,000,000 to tax rolls through 
industrial and business develop- 
ment, and yet no increase in the 
level of assessments. 

Yet there have been no cuts in 
the constantly expanding school 
program, hospitals or other essential 
public services, It exemplifies a con- 
tinuing awareness of the need for a 
favorable tax structure and our 
effort to make Jacksonville a better 
place to work and live. 

Jacksonville also enjoys the gen- 
eral benefits of Florida’s excellent 
tax climate... no state income tax, 
no state ad valorem tax, no direct 
state inheritance tax. 


Jacksonville offers you great 
opportunities for a plant, branch 
plant, office or warehouse and for 
delightful living. 

Write today for THE JACK- 
SONVILLE TAX FOLDER. 

IDEAL EVERY DAY FOR WORK AND PLAY 
THE CITY OF JACKSONVILLE, FLORIDA 
Electric and Water Utilities 
THE COMMITTEE OF ONE HUNDRED 
Jacksonville Area Chamber of Commerce 


604-A Hogan Street + Phone Elgin 3-616! 
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New Loading Reduces 
. . “Ne . rye 
Missile Firing Time 
Pottstown, Pa.—Minneapolis-Honey- 
well’s Missile Equipment Division and 
A. D. Little, Inc., have developed a 
propellant-loading system that, the two 
companies claim, will shorten count 
down time in firing liquid fuel mis 
siles. The system, produced primaril 
for the Atlas intercontinental ballistic 
missile, provides 1utomatic transfer 
from launching-base tanks of 
propellants with which the vehicles are 
charged 
Missile 
oped the control system under contract 
tc the A. D. Little Co., of Cambridge 
Mass., which is in turn under contract 
to the Air Force Ballistic Missile Divi 
sion. Major components of propellant 
loading svstems now being installed at 
operational launching sites are being 
supplied by Minneapolis-Honeywell 


storage 


Equipment Division devel 


Nike Hercules Site 


Douglas Nike Hercules surface-to-air missiles 
are poised on Army launch ramp. The 5,000 
Ib. missile hit a target flying at 650 kt., 
50,000 ft. altitude and 50 mi. range (AW 


July 7, p. 36). 


HERE IS INFORMATION 


vounccpon Y]@ 


DARNELL 


p> CASTERS AND WHEELS ~<a 
AND HOW TO SELECT THEM 


Darnell Casters and Wheels start 
cutting costs from the very first 
day of installation. With over 
4000 types of casters and wheels 
to select from you can specify 
to meet your 


the exact model 


requirements. 


f 4 
C~ +) 
DARNELL CORPORATION 


PL lu Ty fe 


Consult the vellow poges 


of your telephone directory 


DOWNEY LOS ANCELES 
é WALKER STREET. NEW YORK 


36 NORTH CLINTON STREET, CH 








F-27's high, full cantilever wing allows use of 12-ft. diameter Rotol propellers. Span is 95 ft. 2 in.; wing area is 754 sq. ft. 


Aviation Week Pilot Report: 


F-27 Shows Power, Short Field Capability 





r+ 


By Robert I. Stanfield 276-300 mph., depending on engine landing There aren’t many airp 
nstallation. At 10.0 ft., pulling this that won't be ible to accommodate t 
Hagerstown, Md.—Power, flight char- power with Dart 511s, true air speed | 27. At a weight of . 
icteristics and short-field capabilities of rAS) was 233 kt. (268 moh.) wind of 8 kt.. the aircraft was flown off 
ie eed — / - “_ om f a . 
Fairchild’s twin-turboprop F-27, cou- @ High wing. Set high on the fuselag in 1,200 ft. with 15 deg. flaps. N 
pled with its pressurization and air con- the full cantilever wing permits use of brakes were used following normal 
ditioning, make it a well-suited and eco 12-f¢ diameter. four-b! | hvdraulic proach and landing, at Douglas D¢ 
nomical replacement for the slow, constant speed Rotol propellers for im pattern speeds, and the F-27 was easil 
uutdated aircraft long in use with local pyoved takeoff and climb performance turned off the 3.500 ft. runwa' 
ervice and feeder airlines, and industry (he high wing also enhances passenger ® Single-engine performance. 


l'ricycle-geared F-27, which seats up visibility and afford cabin area was excellent with one engine feather 


32.500 Ib., int 


to 44 passengers, is built and produced t sits only 43 in. above ground. add with no excessive vaw apparent 
in the United States by Fairchild under jing to the efficiency of passenger and [F-27 was held straight with 
i licensing agreement with the Royal ground handling operations mount of aileron pressure, followed 
Netherlands Aircraft Factories Fokker, ¢@ Short-field capabilities. High aspect 0%! only 1.5 deg. of rudder trim. H 
the designer. The first Fairchild produc- ratio wing aids in short takeoffs - ng normal rated power, with left 
tion aircraft flew April 15. On Juls zs feathered. the F-27 indicated 150 kt 
30, the F-27 became the first American- 10,000 ft Th uirplat ha 
2" ; ; F-27 RANGE vs PAYLOAD ‘ - ;' 
built turboprop to be certificated by the octe imbed at 415 fpm. with one ¢ 
Civil Aeronautics Administration Ts 
features evidenced during a — om Flight comfort. Press 

evaluation by AviaTION WEEK ‘ tains an 8.000 ft ibin 

, 000 ft. flight altitude. S 


shut down 


included : = ) 
e Turboprop power. Rolls-Royce Dart Ry ditions can be maintained 
R.Da. 6/511 engine with overhaul During climb to 10,000 ft 
life now at 1,800 hr., generate 1,600 me ey change was 500 fpm. Ai 
ind 14,500 rpm. at takeoff. Gear res oe held cabin temperature t 
ratio is 0.86. Dart R.Da. 7/528, now 0 500 500 1697 limit. ‘The airplane was fair 
, ‘ mses amuse DISTANCE — STATUTE MILES i 3 
being flight-tested at Hagerstown, wiil :dditional soundproofing 
produc 1.910 shp it takeoff and CHART above is based on R.Da. 6/511 ducing compressor nois¢ 
15,000 rpm. Gear ratio is .093. Maxi engines and internal fuel of 1,320 gal. Aircraft flown during 
mum speed of the F-27 at 20,000-ft. With fuel capacity boosted to 1,660 gal., was N2700R, the first 
with 13,800 rpm. is specified at between  [F-27’s range increases to 2,250 s.m. 511 engines) earmark 
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AERONAUTICAL ENGINEERING 





Height is 27 ft. 6 in. 


in Evaluation 


SIMPLIFIED controls and instrumentation 
of F-27 (right). Note panel-mounted gear 
lever, to right of center, and Bendix 
RDR-1D radar screen to left. Current rate 


of production (below) is five a month. 














Margin for Error...None! 


You swing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your power—and you're aboard! yy Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch. That’s why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 
turbine speeds and temperatures—that match the supersonic speeds of today’s 
jet aircraft—with a minimum of lubrication. yx Whatever you produce, if it uses 
bearings, specify Bower! Choose from a complete line of tapered, straight and 


journal roller bearings for every field of transportation and industry. IDEALLY SUITED TO HIGH-SPEED OPERATION 


Built to hold their precision indefinilely, these aircraft 
bearings are recommended wherever superior quality 
BOWER ROLLER BEARING DIVISION and high-speed operation are required. For some 
applications, a special alloy steel—developed jointly hy 


FEDERAL-MOGUL-BOWER BEARINGS, INC. @ DETROIT 14, MICHIGAN Bower and several aircraft companies—is used 


ep as | 


74 





Airlines. Along with the Aviation 
Weex pilot, was Ed Hopwood, Fair 
child engineering test pilot. Normal 
crew complement on the F-27 would 
consist of two pilots, plus a stewardess 
tor airline operation. Gross weight at 
takeoff was about 32,500 Ib. 

Airplane was entered through the 
cabin door, which is hinged at two 
points at the bottom and opens out 
ward. The cabin is smartly designed. 
Fairchild offers three standard airline 
interiors, seating 36, 40 or 44 passen- 
Standard executive version is 
designed to accommodate 16. Sound 
proofing is via two lavers of glass fiber 
batting; four lavers are installed at the 
wing area and propeller centerline areas. 

'wenty elliptical windows, 10 on 

ich side, are provided for passengers 
Construction is double-pane Plexiglas 

ept for windows in the propeller 
irea, which are similar to the 
rCw compartment windows 
vinyl sheet, sandwiched be 
tween two highly tempered panes of 
plate glass, for propeller anti-ice. 

Cockpit of the F-27 is comfortable 
nd efhciently designed. Engine gages, 

ntered on the instrument panel, in 
lude a tachometer, oil temperature 

ge, jet pipe temperature gage, oil pres- 
ure, torquemeter, fuel pressure and 
| indicators, plus warning 


gcrs 


] 
ane 


These 
ontain 


quantity 
hts. Flight instruments are mounted 


Electronics Engineers: 


HELP 
WRITE THE BOOK 
AT RYAN 


Ryan’s work in electronics is so 
advanced that much of it has 
actually become standard text 
for industry and science. 

Today you can help us write the 
book in continuous wave radar 
for navigation, missile guidance, 
and helicopter instrumentation. 


* Design Engineers 

* Packaging Engineers 

* Microwave Antenna Designers 
¢ Reliability Engineers 

« Field Service Engineers 


For details write to J. M. Jackson... 


RYA . | AERONAUTICAL 


COMPANY 


2720 HARBOR DRIVE va 
San Diégo 12, California hes 
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directly in front of pilot and copilot. A 
Bendix RDR-1ID radar screen sits just 
left of center. Feathering panel sits di 
rectly above the main instrument panel 

he engine control quadrant contains 
high pressure fuel valve lever controls, 
rpm. levers and elevator trim wheels 
Aft portion of the quadrant seats radio 
controls and controls for flaps, rudder 
and aileron trim and fuel 
valve. Three-section overhead control 
panel, above the pedestal, mounts 
switches, voltmeters, loadmeters 
warning lights. Circuit breakers are be 
hind the copilot’s seat 

rhe pilot’s console contains controls 


CTOSS feed 


nel 
ai 


for nose wheel steering, park brake and 
emergency air brake. The copilot’s con 
sole contains a pneumatic de-icer panel 
pressurization controls, pressure mdi 
cators, and a crew compartment air con 
ditioning control switch. Gust-lock 
handle is located to the left of the pilot's 
seat, near floor level 

I'wo paralleled, 24-v. 20 amp hi 
nickel-cadmium Sonotone batteries in 
stalled on the left side in the 
tion supply power for enging 


nose ser 
starting 
or during electrical emergencies 
Starting procedures are automatic and 
With the batterv on 


prop cmergenc witch 


uncomplicated 
bus switch off 


PACITRON 


Simmonds now offers the newest addition to its 


famous PACITRON Fuel Gage family . . 
small lightweight transistorized fuel gage for 
military and transport aircraft. It is highly de- 
pendable and accurate. The replacement of vac- 
uum tubes by transistors permits Simmonds to 
incorporate amplifier-bridge and indicator into 
a single smaller unit, saving space and weight. 


“ie unit is 
biggest 
fuel gaging 


Simmonds packages three types of PACITRON 
Fuel Gage systems, custom-built for every re- 
quirement: the new 2-unit transistorized gage, 
the well-known 2-unit vacuum tube gage, and 
the lightweight 3-unit system. Along with de- 
pendable fuel measurement, ALL PACITRON 
systems provide important fuel management 
functions such as Center of Gravity Control, 
Level Switching, Totalization, Telemetering and 
Load Limit Control. All systems meet MIL specs. 


Complete information on all the above sys- 


tems is available on request. 


Miniaturized indicator-amplifier- 
bridge and lightweight free 
flooding tank unit 


oe 
Simmonds acrocessonies. inc. 


General Offices: Tarrytown, New York 
Branch Offices: Detroit, Michigon * Doyton, Ohio * Washington, D.C 
Wichito, Kansas * Glendole, California * Seattle, Washington * Sole Canadian Licensee: 
Simmonds Aerocessories of Conodo Limited, Hamilton. Ontorio 


* Dollos, Texas 





A Down-To-Earth Look At 
Today’s Missile Picture 


NOW that operational missiles are becoming a reality and production 
in quantity a fact, it has been necessary to look at the tremendous 
storage, transportation, and ground handling problems from a practical, 
dollar-conscious, down-to-earth point of view. 


Each day more assignments for the development and manufacture 
of practical, economical handling units are being brought to Fruehauf, 
long known for its expert experience and education in commercial 
transportation areas. And Fruehauf has successfully responded in filling 
the need for the design and manufacture—at lowest possible cost—of 
dependable, versatile, multi-purpose ground handling units in quantity 
—on practically a commercial level. This is the business like approach 
to the missiles picture, but it must be made, and no one is better 
equipped and staffed than Fruehauf to do so. 


Not only in relation to missiles but for many military ground-handling 
needs, Fruehauf research, engineering, and manufacturing knowledge 
is being utilized profitably by the services and other contractors. Here 
are a few of the widely varied projects with which Fruehauf has been 
associated in a development or manufacturing capacity: 


e Vans for testing equipment 

for 17 missile types « Standardized refrigerator vans and 
« Missile launchers other mobile materials containers 
« Guidance shelters for missiles e Formal detail specification 
« Shelters for electronic and drawings in quantity 

radar equipment ¢ Rough terrain trailers 
+ Specialized tank-trailers for fuels . A total of over 400 different 
« Power haul vans types of military vehicles 


« Ground handling equipment 


MISSILE PRODUCTS DIVISION > 


10942 Harper Avenue, Detroit 32, Mich. © 5137 South Boyle, Los Angeles 58, Calif. 




















You can put 
confidence in 
Fruehauf’s long 
experience and 
extensive facilities in 
meeting any ground 
handling problem 
concerning missiles, 
guidance shelters, 
weapons systems, or 
materials supply. 


Write today for free 
copies of “‘Fruehauf 
Is First” . . . a series 
of booklets illustrating 
Fruehauf’s missile 
handling experience 
and engineering and 
research facilities. 








Nautical Miles 260 
Operating Costs 
1,000 Hr. per Year 


Crew Costs ; 17.20 31.56 
Insurance ; 13.98 25.64 
Fuel and Oil 26.52 42.33 
Maintenance : 17.09 31.35 
Depreciation 59.89 109.89 


Total costs per Trip 134.68 240.77 
Per Navt. Mi. (¢) 103.36 92.43 
Per Hour ($) 187.06 182.40 
Per Year ($) 


700 Hr. per Year 


Crew Costs 24.57 45.09 
Insurance 19.97 36.64 
Fuel and Oil 26.52 42.33 
Maintenance 17.09 31.35 
Depreciation 85.56 157.00 


Total Costs per Trip 173.71 312.41 
Per Navt. Mi. (c) 133.32 119.93 
Per Hour ($) 241.26 236.67 
Per Year ($) 


500 Hr. per Year 


Crew Costs 34.40 63.12 
Insurance 27.95 51.29 
Fuel and Oil 26.52 42.33 
Maintenance 17.09 31.35 
Depreciation 119.78 219.79 
Total Costs per Trip 225.74 407.88 
Per Naut. Mi. (¢) 173.25 156.58 
Per Hour ($) 313.53 309.00 
Per Year ($) 





F-27 with R.Da.6 Engines 
Summary of Operating Costs ($) per Flight 


Selected Stage Distances 


521 868 1,303 1,737 


57.64 92.44 136.40 181.20 
46.83 75.11 110.83 147.23 
76.50 122.06 180.54 212.16 
57.26 91.82 135.49 179.99 
200.71 321.88 474.96 630.95 


438.94 703.31 1,038.22 1,351.53 
84.23 80.99 79.70 77.82 
182.89 182.68 182.79 179.01 


187,060.00 182.400.00 182,890.00 182,680.00 182,790.00 179,010.00 


82.35 132.07 194.88 258.89 
66.91 107.31 158.34 210.34 
76.50 122.06 180.54 212.16 
57.26 91.82 135.49 179.99 
286.73 459.85 678.53 901.39 


569.75 913.11 1,347.78 1,762.77 
109.34 105.15 103.47 101.50 
237.40 237.17 237.29 233.48 


168,882.00 165,669.00 166,180.00 166,019.00 166,103.00 163,436.00 


145.28 184.88 272.80 362.40 
93.67 150.22 221.65 294.45 
76.50 122.06 180.54 212.16 
57.26 91.82 135.49 179.99 

401.42 643.77 249.91 1,261.91 


744.13 1,192.75 1,760.39 2,310.91 
142.80 137.35 135.14 133.06 
310.05 309.81 309.93 306.08 


156,765.00 154,500.00 155,025.00 154,905.00 154,965.00 153,040.00 


(Compiled by Ray and Ray airline consultants, Wash., D. C.) 








normal and engine synchronization 
switch off, the prop is placed in ground 
fine pitch. With power levers at idle 
and fuel trimmer switches at decrease, 
the pilot hits the start selector switch. 
Prior to starting the high pressure fuel 
valve lever is opened and the starter but- 
ton is pressed. 


Automatic Injection 


Engines idled at 7,000 rpm., with jet 
pipe temperature 425C. The fuel datum 
position indicator on the overhead panel 
was used to check water-methanol injec- 
tion. Mixture is automatically injected 
when operating at high power settings 
in high ambient temperatures. Fuel 
flow is trimmed to maintain the engine 
temperature within acceptable limits. 
At sea level, with the temperature above 
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15C, engine power is restored to a value 
obtained under ISA conditions. 

Above sea level, power is restored to a 
value which is obtained at that particu- 
lar altitude under ISA conditions. 

Each engine is served by an inde 
pendent fuel system with cross-flow svs- 
tem available for supplving either engine 
from the opposite side. An integral 
tank of 660 gal. is located in each outer 
wing, with gravity feed to the collector 
tank in each nacelle. Optional equip 
ment includes installation of a bladder 
tank holding 470 gal. in each center 
wing. 

Ihe bladder cells feed into the re- 
spective collector tanks through shut-off 
valves, so that either inboard or out 
board tanks mav be selected to feed each 
engine, or the opposite engine in event 


MISSILE G 
ENGINEERS 


AIRBORNE RADAR 
ENGINEERS 


SONAR & 
ANTI-SUBMARINE 
WARFARE ENGINEER 


MARINE HYDRA 
ENGINEERS 


There are important positions 
available in these small, inde- 
pendent engineering groups at 
Bendix-Pacific for engineers at 
all levels. Bendix-Pacific is par 
ticularly interested in strong, 
analytical engineers who have 
the calibre and capabilities to 
advance into systems engineer- 


ing programs. 


Plecse write W. C. Walker 
your quolificetions or fill in 


the coupen ond moi! it teday. 


W. C. Walker, Engineering Empioym't Mgr. 
Bendix-Pacific, Bendix Aviation Corp. 
11600 Sherman Way, No. Hollywood, Calif 


| am interested in (check one 
- Electrical Mechanical Engineering 
am a graduate engineer with 

degree 

1 am not a graduate engineer but > 
years exper 

Name 

Address 

City 

Zone... State 





Emergency fiap drive on Boeing 707 Stratoliner is provided by 
Airborne Mode! R1624-1 special-design rotary actuators. Units 
are permanently coupled to flap linkage, provide electro me- 
chanical drive in event of hydraulic failure. Output shafts are 
driven whenever hydraulic system operates, but because of 
special inertial clutch, rotors do not turn unless energized. 


AIRBORNE 
LARGE SPECIAL 
ACTUATOR SOLVES 
EMERGENCY FLAP DRIVE 
REQUIREMENTS ON 
BOEING 707 


Specifications: Motor: 200/115 v a-c, 400 cycles, 3-phase, reversi- 
bie. Speed at rated torque (450 in-ib): 85 rpm+10 rpm. Duty 
cycle 3 min. on, 27 min. off. Operating range: 102-124 v(line to 
neutral); 380-420 cps; —65 to + 160°F; 0-50,000 ft. Weight 12 Ibs. 


In addition to offering an extensive line 
of modular-type electromechanical ac- 
tuators, Airborne can also meet your 
requirements for large special designs— 
linear or rotary. Typical of these special 
Airborne actuators is Model R1624-1, 
used on Boeing’s new 707 Stratoliner 
to operate the flaps in the event hy- 
draulic power is lost. At the right are 


some of the more difficult engineering 


problems that were presented by this 


specialized application, along with Air- 
borne’s solutions to them. 


LINEATOR® ROTORAC® 


PROBLEM 


Rotor to be disconnected from output 
gear stages except when motor is ener 
gized in either direction 


Starting torque to be 800 in-ib minimum, 
with pullout torque of 900 in-ib (+100 
in-ib) at 50 motor slip (+10%) under 
all voitage, frequency and environmenta 
conditions 


In event of a jam in actuator transmission 
or rotor, unit to be fail-safe by permitting 
rotation of output shaft by torque of 1000 
1300 in-Ib. Once started, rotation to be 
maintained by torque not exceeding 100 
in-Ib 


SOLUTION 


Inertial clutch —consisting of small weights 
in @ cage—incorporated between motor 
and gear train. Makes positive contact 
with intermediate drive gear only when 
rotor shaft turns 


Special lightweight motor developed by 
Airborne to meet these exacting require 
ments. Rated .9 hp at 10,300 rpm, draw 
ing 2.5 amp maximum 


Special bali-detent, torque-limiting clutch 
incorporated on output shaft 


Contact us for recommendations on your special actuator requirements .. . 
or for information on Airborne’s standard line of modular design actuators, 


TRIM TROL® ROTORETTE® 


ANGLgear® ROTOLOK 


AIRBORNE ACCESSORIES CORPORATION 


Represented 
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HILLSIDE 5, NEW JERSEY 


in Canada by: WINNETT BOYD LIMITED e+ 745 Mt 


Pieasant Rd., Toronto 12, Ont. 








ALTITUDE 1000 FEET 


F-27 TAKE OFF WEIGHT CAPABILITY -SR 422 


TAKE - OFF ALTITUDE — SEA LEVEL 
WET TAKE-OFF POWER 
V2 FOR BEST GRADIENT OF CLIMB 


OME CNGME AC 4 ORS 


wo (NOME RT eee 


TAKE OFF GROSS WEIGHT-1000 LBs. 





00 1000 
RATE OF CLIMB 


CROSS WT 34 COR LES 


ee dt 


. ve 9 
AMBIENT TEMPERATURE ~ 'F 


CLIMB and takeoff capabilities of F-27. With R.Da. 7/528 engines, pulling 14,400 rpm. at sea level, rate of climb is 1,700 fpm. 


ef cross-feed operation. The integral 
tanks are formed by the spar box of the 
outer wing panel. They are sealed with 
rubber cement protected by a coating 
of fuel-resistant material. Each tank 
incorporates baffles, formed by wing rib 
diaphragms, to prevent excessive fuel 
sloshing. 

Trapped fuel in the standard system 
without pressure refueling) weighs 
about 21 Ib. 

For taxiing, rpm. was increased up 
to 10,400 to move the blades out of 
flat pitch and the airplane was wheeled 
down the strip. Steering with the nose- 
wheel was smooth, though excessive 
load and forward center of gravity, com- 
bined with low speed, reportedly does 
not produce the better results obtained 
with lighter weights. Nose gear is steer- 
able through an arc 60 deg. to the left 
and right of center, free swiveling 
through 360 deg. 

Visibility during taxi and all phases 
of flight was excellent. Three-ply win- 
dows are located adjacent to the pilot 
and copilot. 

Forward windshield is of laminated 
electrically-conducive coated NESA 
glass, for de-icing purposes, and can 
withstand the impact of a four-pound 
bird at cruising speed at sea level. 

Boots take care of wing ice. Propel- 
lers, engine air intakes, oil cooler intakes 
and accessory air inlets are also electri- 
cally heated to effect de-icing. 

Sea level pressure takeoff was 30.08 
in. Wind was from the southwest at 
8-10 kt. and outside air temperature 
was 29C. Field elevation was 704 ft. 
l'akeoff was to the west, on a 5,200 ft. 
runway. 

After checking temperature against 
the fuel datum indicator, the airplane 
was ready to roll. Fifteen degrees of 
flaps were dropped and the F-27 accel- 
erated quickly, effective rudder control 
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taking hold about 60 kt. The airplane 
flew itself off in about 1,200 ft. at 75 kt. 

The gear control handle on the in- 
strument panel is closer to the copilot 
than the pilot; however, either can reach 
it without any effort and, in this in- 
stance, the gear was retracted by the 
left seat driver. Retraction takes about 
+ sec. 

V2 (takeoff safety speed) of 89 kt. 
was reached almost concurrently with 


fly-off. At 100 kt. the flaps were raised. 





F-27 Specifications 


Wing span 


Propeller to fuselage 

Propeller to ground........ 2 ft. 10 in. 

Wing chord, at root 

Wing chord, at tip . 7.2 in. 

Total wing area . ft. 

Total aileron area ‘ . ft. 

Total flap area . ft. 

Horizontal stabilizer area... .172 sq. ft. 

Vertical fin area....... , & 
q. ft. 

Power loading......... 

Aspect ratio 

Empty weight (40 passenger 

configuration) 

Zero fuel weight 

Maximum takeoff weight 

Maximum landing weight. . . . 34,000 Ib. 

SEE Gace cekiccess. 4.16 psi. 

Engines: 

Two Rolls-Royce R.Da. 6 Darts, 


re 1,720 tehp. 
or two Rolls-Royce R.Da. 7 


Gear ratio, R.Da. 6 (4-bladed, 
12-ft. Rotol propellers) 

Gear ratio, R.Da. 7 (4-bladed, 
11.5 ft. Rotol propellers) 











Climbout, at 13,800 rpm., with the air 
plane indicating 120 kt., produced a 
1,400 fpm. rate of ascent. 

At 3,000 ft. the F-27 was indicating 
115 kt. and climbing at 1,300 fpm. Jet 
pipe temperature for both engines ran 
between 520C and 540C Porque 
pressure was 260 Ib. left, 280 Ib. right 
Fuel flow was 820 Ib. hr. Climb angk 
was not steep enough to hurt forward 
visibility. Tmmmed up, lateral control 
was excellent and the airplane flew 
smoothly all by itself. 

There was little strain in holding a 
normal conversation during climb. Th« 
airplane was quite comfortable and in 
7.5 min. we had reached 10,000 ft. and 
leveled off. Cabin pressure at this alti 
tude was 1,000 ft. We held the 
power setting of 13,800 rpm Jet pipe 
tail temperature was 500C. With out 
side air temperature 10C and indicat 
ing 195 kt., our true air speed was 23 
kt. Fuel flow was 750 Ib. /hr 

Che airplane responded smoothly to 
varied degrees of bank. Flying chara 
teristics are good. The F-27 
operating limit speed is 227 kt 
brated air speed (CAS); the never ex 
ceed speed is 259 kt. CAS, and mini 
mum control speed is 78 kt. CAS. 

Before feathering the left engine we 
took our feet off the rudder pedals and 
pulled the left prop to idle, where it 
windmilled. There was practically no 
yaw, and with a small amount of aileron 
control the F-27 was held on a straight 
heading. The left engine then 
feathered—prop blades turned to a high 
pitch setting of 83 deg.—and the an 
plane trimmed up neatly with only 1.5 
deg. of rudder trim 

Automatic feathering o 
gine fails at a power setting above 11, 
500 rpm. and the opposite engine is not 
already feathered. Feathering also can 
be accomplished manually Should on 
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New ‘Transistorizedct 


EQUENCY DISCRIMINATOR AND . 
RVO DRIVEN CORRECTION LOOP 
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® 


Designed for controlling a LYCOMING variable ratio 
engine transmission which drives a typical aircraft alter- 
nator at constant speed. 


e +0.125% (400 +0.5 cycles) accuracy. 
e —55°C to +125°C ambient temperature range. 


® Smaller, lighter, less complex through use of semi- 
conductors. 


TYPE 24PG- 
6954-02 


AUXILIARY ENGINE DRIVEN 
ALTERNATOR 
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Other types of systems can be 
designed to your specification. For 
more information contact the Oster 
office nearest you. 


- 


TYPE stut? ™ 
6003-01 


TYPE AMP- 
SERVO TORQUE UNIT wee 


WITH STABILIZING 


GENERATOR FEEDBACK FREQUENCY DISCRIMINATOR 


AND SPECIALIZED 
SERVO AMPLIFIER 














MANUFACTURING CO. 


Ss ‘ 


Avionic Division 


’ North Main Street 5333 So. Sepulveda Bivd 


NEW YORK Hempstead, L.! . r NEW JERSEY _ Lyons Svenve WESTERN Culver City, California 
i Phone: IVanhoe 3-4653 rvington, New Jersey Phones: EXmont 1-5742 
OFFICE TWX Hempstead N. Y. 705 OFFICE Phone: ESsex 3-2361 OFFICE . TExeas 0-1194 
TWX 5S. Mon 7671 


Interesting, varied work on designing transistor circuits 
Engineers For Advanced Projects:| and servo mechanisms. 
Contact Mr. Robert Burns, Personnel Manager, in confidence. 





engine be feathered automatically o1 
manually, a cam-operated switch disarms 
the automatic feathering circuit of the 
og engine. 

ower was not increased during sin- 
gle engine operation, and with the left 
engine feathered the airspeed indicated 
150 kt. Control remained good during 
tight and medium turns into and away 
from the dead engine. Slotted-type 
ailerons, with a span of 27 ft., can travel 
33 deg. up, 22 deg. down. Ruddei 
travel is 20 deg. left and right. Elevator 
travel is 25 deg. up, 22 deg. down 

Bringing back the dead engine, power 
on both was reduced to 10,400 rpm 
and gear and 25 deg. of flaps were low- 
ered. Maximum airspeed for operation 
of the gear is 170 kt.; that for 25 deg 
of flaps is 140 kt.; full flaps (40 deg.), 
126 kt. It’s no secret once the gear 
is actuated; extension takes about 15 
sec. 

lhe F-27 was stalled straight ahead 
in landing configuration. The Safe 
Flight stall warning indicator provided 
both visual and stick-shake warning at 
ibout 70 kt. indicated—about 8 kt. be- 
fore the break. Some aileron control 
was necessary, but response was very 
satisfactory. 


Stall Warning System 


The stall warning system consists of 
2 vane-type transducer installed in the 
leading edge of the left wing, a signal 
summing unit on the radio equipment 
rack, a stick shaker on the pilot's con 
trol column, and a speed control indi- 
cator located on the pilot’s instrument 
panel glare shield. 
Local flow direction and dynamic 
pressure acting on the transducer vane 
juse a corresponding displacement of 
the vane which is indicative of the angle 
f attack of the wing. Vane displace- 
nent causes an electric signal to be di- 
ected to the signal summing unit. Out- 
sit of the unit is used to drive the 
needle of the speed control indicator 
ind to activate the control column 
shaker when a stall is imminent. 
Approach to stall—usually 8-10 kt 
yreceding the break—is indicated by de- 
flection of the stall warning indicator 
needle to the left, plus shaking of the 
vheel. An “off” flag appears when the 
vstem is not energized or malfunction 
ccurs 
Good fiving characteristics were evi 
nt during all flight regimes. Controls 
vere quite effective at low speeds—dur 
g a simulated instrument landing sys- 
tem (ILS) approach at 100 kt., and 
luring varied turns at a 300 fpm. rate of 
escent—holding 11,500 rpm.—at 90 kt 
\ simulated go-around was made in 
nding configuration with 40 deg. of 
ips. With airspeed at 90-kt., the gear 
vas raised and the flaps partially re 
icted to 15 deg. As power was applied 
F-27 quickly accelerated to 110 kt 
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200,000 applications of pressure 
fail to shake this gauge’s accuracy! 


This is the exclusive 
Lindsay Bourdon Element 
which makes the RMC- 
Lindsay High 
Gauge capable of such 


Pressure 


tremendous cycling en- 
durance. Each gauge is 
qualification tested to 
withstand up to 200,000 
applications of pressure. 


ett LLL hhh ht hhh 
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You can scratch cycling endurance problems from 
your high pressure gauge headache list with 


RMC-Lindsay High Pressure Gauges 


Specifically created for the extremely specialized demands of jet aircraft and 
missile pressure systems, this gauge is radically different from ordinary pressure 
gauges. The RMC-Lindsay gauge is a multiple coil, helical bourdon tube type; 
restricted for overpressure. The pointer is attached directly to the end of the coil, 
eliminating the use of linkages and pivots. 

The bourdon principle itself is not a new development, but the RVIC-Lindsay 
techniques in coiling, heat treatment, calibration and material specifications are 
new. .and exclusive with RMC. The Lindsay gauge was invented and developed 
by Mr. James E. Lindsay, now manager of engineering at RMC of California. 

Whatever your high pressure gauge problems may be, why not let RMC 
engineering skill provide the answers. Write to either plant, or contact one of the 
RMC representatives listed below: 

GORDON E. BENNETT 
G. R. Schumonn Co. 


1355 Morket Street 
Son Francisco, Colif, 


JOHN FEARON 

Boiler Equipment Corp. 
P.O. Box 8188, Station F 
Atlanta, Georgia 


HOWARD SNYDER 

Benson Engineering Co. 
2514 W. Mockingbird Lone 
Dollos 35, Texcs 








DONALD TATE 

Tate Engineering, Inc. 
516 S. Evtow Street 
Baltimore 1, Maryland 


CHARLES SHEA 

J. H. Bertram & Co., inc. 
233 Horvord Street 
Brook'ine 46, Mass. 


ROCHESTER MFG. CO, INC, 


12143 Halsted Street 
Chicago 28, llinois 


RALPH M. NELSON 


911 Marshall Bidg. 
Cleveland 13, Ohio 


J. NEILL ARMSTRONG 
J. Neill Armstrong, Inc. 
205 Shorrow Vale Rood 
Hoddonfield, New Jersey 


WILLIAM RUBLY 
Rowe Soles Co 

2140 Westwood Bivd. 
Los Angeles 25, Calif, 


GEORGE GIBSON 

J. Neill Armstrong, inc. 

1 East 42nd Street 

New York 17, New York 
JOHN E. FAHRLANDER 

Benson Engineering Co. 

2902 W. 72nd Terrace 
Prairie Village 15, Kon. 


BEN J. GERKER 
6625 Delmar Bivd, 
St. Lovis 5, Mo. 


BARRY S. FOLEY 
1718 Eve Street, N.W, 
Washington 6, D. C. 


J. H. BERTRAM 

J. H. Bertram & Co. ine, 
998 Farmington Avenve 
West Hartford 7, Conn, 
DON W. BRUNER 
Benson Engineering ca. 
519 S. Broadway 
Wichite 2, Konsas 


ROCHESTER MFG. CO. OF CALIFORNIA 


93 Beacon Place, Pasadena, California 


ROCHESTER MANUFACTURING CO., INC. 


221 Rockwood Street, Rochester 10, N. Y. 
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lewest advanee in 
nissile fankage 


A. O. Smith flash-welded and fusion -welded 
units have exceptional strength ...can be 
furnished in sizes and configurations to meet 
your designs exactly 





Typical missile propellant tank as produced by A. O. Smith 
Diameter is 40°, length 28. The highly stressed longitudinal welds 
in the “roll and weld” fabrication method con be flash-welded 
for higher strengths 


Here’s a new opportunity to gain wider 
design latitude. A. O. Smith can fabricate 
liquid or solid propellant tanks (cylindrical 
or spherical) and pressure tanks to practi- 
cally any chamber size. 
A. O. Smith has produced tanks with 
guaranteed minimum yield strengths of 
190,000 psi. . . . wall thicknesses from .050"- 
.220" .. . diameters over 50” . . lengths to 28’. 
Proposed designs and recent fusion weld de- 
velopments indicate minimum yield strengths 
Nt Pe atl Wis PO of 210,000-225,000 psi are attainable in weld 
which will produce proper- areas. 
ties indicated above. Current 
light weight — hi strength For details on the A. O. Smith facilities and 


propellant tanks are being capabilities available, write direct. 
produced in the strength 
range indicated by the 
shaded crea of the chart. 


R C 
AERONAUTICAL DIVISION 


Milwaukee 1, Wisconsin 
A. 0. Smith International S. A., Milwaukee 1, Wis., U. S. A, 





indicated, and the flaps were completely 

tracted. The altitude gain was im- 
mediate. 

With engines pulling 10,500 rpm. 
and the airplane indicating 190 kt., a 
descent was made at 2,000 fpm. Cabin 
pressure change was at the rate of 200 
tpm. Jet pipe temperature during the 
‘escent was 420 deg.; torque pressure 
vas SO Ib. 

\ pneumatic power system provides 

t pressure for operation of the landing 
gear, wheel brakes, nose wheel steering, 
retraction of the entrance door and the 
propeller brakes. System consists of two 
ngine-driven compressors, three com- 
yressed air reservoir bottles and purify- 
ing, regulating and indicating com- 
ponents 

While system pressure is maintained 
t 3,300 psi. by the compressors, exces- 
ive pressure of 3,500 psi. is relieved 
through either of two system relief 
ilves installed on the pneumatic panel. 

Emergency gear extension is via a 
nanually operated handle behind the 
ilot’s seat. Positioning of the handle 
permits emergency pneumatic svstem 
ir, reduced to 100 psi. pressure, to be 
irected through separate lines to shut 
tle valves located on each gear and up- 
lock actuating cylinder, extending the 
gear into the down and locked posi- 
fon 


Flap Installation 


An inboard and outboard = single- 
otted tvpe flap is installed on the 
trailing edge of each wing panel. Actua 
n is keved to an electrical motor. Full 
xtension at 123 kt. CAS requires about 
1.5 sec. Retraction, at 95-100 kt. CAS 
ibout 10.5 sec. Automatic shut 
provided to prevent unequal ex- 
on 
Flaps may be manually operated by 
i1andcrank. Each degree of movement 
ll require 6.5 turns—a hefty 270 com- 
te turns will fully extend the flaps to 
+0 deg. position. 
Landing was made to the southwest, 
Fairchild’s 3,500 ft. runwav. Wind 
s from the south-southwest at 13 kt 
tern speeds were on a par with the 
Power was held to 65%, and 
ter” was adjusted in the event of a 
round. The gear was dropped at 
kt., followed by 25 deg. flaps 
Airspeed on d wnwind was 100 kt. 
ning onto base, the F-27 was slowed 
> kt. and began a 700-fpm. rate of 
ent. Airspeed was held until the 
onto the final approach, then re 
ed to 85 kt. Flareout was at 80 kt., 
hdown at 70 
the F-27 could have been stopped 
thin 1.000 ft. with little effort, but 
brake pressure was applied during 
Flaps were raised, props pulled to 
itch, and the airplane decelerated 
othly and quickly for an easy turn- 
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n accuracy of the PLEXICODER is 1%, and 
life is a nominal 1000 hours. Maintenance in 
aR aaR obipsires ao tactéry fielp. Investigate the 
re meres coriceice 
large quantities of data. Call your nearest CEC 
s and service office, or write for Bulletin CEC 1599-X7. 


owe 


Transducer Division 








AiResearch Custom Lounges 


Meet Any Airline Requirements 


Luxurious and functional in every detail, the new 
custom lounge of the Boeing 707 (large picture) 
and the Douglas DC-7C (smaller picture) are two 
of the many types created by AiResearch Aviation 
Service to meet individual requirements of the 
world’s leading airlines. 

Personalized custom lounges are designed and 
fabricated by AiResearch engineering specialists 
and interior stylists. Modern facilities compris- 
ing more than 150,000 square feet of floor space ae | 
include a complete engineering department and . 
the finest precision sheet metal, upholstery and ments are also done to your specifications. 
cabinet shops. AiResearch has installed custom interiors and 

AiResearch designs and builds complete air- lounges for American, Braniff, CPAL, Hawaiian, 
line interiors for first class, tourist or convertible Japan, KLM, Panagra, Pan American and Swiss- 








cargo-passenger configuration. Custom lounge air...flying Boeing, Convair and Douglas airliners. 
furnishings, colors, fabrics and seating arrange- Your inquiries are invited. 


CORPORATION 
AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. + Telephone: ORegon 8-6161 


Conversion and Modification * Custom Interiors * Electrical and Instrument * Radio and Electronics * Engineering Service * Turn-Around Service 
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Warn Against 
Internal Breakdowns} 


DETECTORS 


Safeguard aircraft engines and acces- 
sory units and provide a quick, 
positive means of determining the 
presence of ferrous metal chips or par- 
ticles in lubricating oils by installing 
Lisle Magnetic Chip Detectors. Par- 
ticles attracted to the detector by its 
powerful Alnico magnet bridge an 
electrically insulated gap, allowing 
their presence to be checked with a 
continuity tester. 


before after 

offer unusual protection anywhere 
there are moving parts in a fluid. Pow- 
erful Alnico or Cobalt magnets attract 
and hold harmful metal particles pres- 
ent in the lubricant, keeping them 
from damaging bearings, gears and 
other parts. 


ENGINEERS: Write for sample Magnetic 
Plugs for testing. State thread size. Com- 


plete catalog on plugs and chip detectors 
will be sent without 


obligation. 
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off onto the strip. No reverse pitch is 
available but a ground fine pitch setting 
of 0 deg. may be used for maximum 
drag during landing roll 

“Ground fine pitch” setting can only 
be had by lifting and retarding aft of 
“idling” the pilot’s power levers; not 
the copilot’s. Releasing flight-fine pitch 
stop for this operation does not auto- 
matically put the blades in ground fine 
pitch; it indicates that the blades are 
free to move into this setting when en 
gine speed falls below 10,500 rpm 

An anti-skid unit is installed on cach 
brake assembly. The unit operates on 
an inertial principle involving a flywheel 
which is spring-coupled to the gear 
wheel. As long as the gear wheel turns 
faster than, at the same speed as, or 
slightly slower than the flywheel, the 
spring will cause the flywheel to assume 
the same speed of rotation and ther 
will be no effect on the brake svstem 

However, should the gear wheel sud- 
denly reduce its speed of rotation, as 
with a skid, the ivwheel would overrun 
its drive spring. This action actuates a 
mechanism which reduces brake pres 
sure automatically until the gear wheel 
again rotates at approximately the same 
speed as the flywheel. 

There should be no flight problems 
with this airplane. Fairchild estimates 
that about a 5 hr. flight transition will 
be enough for airline pilots plus, of 
course, ground training. 

Performance characteristics of the 
F'-27 evidence its applicability for mili 
tary use as a short to medium range 
transport, and for utilization in aerial 
photography and charting, evacuation, 
navigational training and light cargo 

Fairchild is turning out the F-27 at 
a five-a-month rate working, primarily, 
on one shift. Increased orders, particu 
larly from the military, could raise the 
production rate to 20 a month, a figure 
that can be accommodated with present 
tooling. 

Price of the complete airline version 
with Dart 511 engines is $590,000; 
with Dart 528s. $660,000 \ 16-pas- 
senger executive version, with bladder 
cells raising its fuel capacity to 1,660 
gal. would begin at these figures. A 





CHART shows F-27 fuel consumption. 


ean 
increase MPH at 
the same engine RPM! 


You con get up to a 10% increase 
in propeller efficiency by selecting 
the new Sensenich ... 

FIXED PITCH METAL 
CAA approved up te 165 hp 
Alse available from Sensenich . . . 
FIXED PITCH WOOD 
CAA approved up te 225 hp 
TEST CLUBS 
up te 3000 hp 
Write, wire or phone today 
for Bulletins and Price Lists. 
Dept. W  Sensenich Corp ; , Penna 
Sensenich PROP SHOP Certitied 
Repair Station for all makes fixed pitch 
metal or weed propellers Sensenwh 
Beech and Hartzell controtiables Magna 
flux, etching. anodizing and plating service 
available ervice Hangar on Lancaster 
Municipal Airport. Approved Propetier 
Repair Station 3528, Uniimited Class | and 
2 ratings. Distributer of Hartzell propetiers 

and parts 














FLIGHT 
CONTROLS 
DESIGN 
SPECIALISTS 


You will guide the develop- 
ment of manual and auto- 
matic flight controls for high 
performance VTOL jet air- 
craft. Openings in the follow- 
ing areas: Automatic Flight 
Control Systems. Flight In- 
strumentation, Test Equip- 
ment Design, Systems Test- 
ing. Manual Flight Controi 
Systems. 


Send resume to 
Engineering Employment Supervisor, 
Dept. E-49, 

BELL AIRCRAFT CORPORATION, 
P.O. Box 1, Buffalo 5, New York 

















Todays air power in action:” 


Carrier-based pocket bomber packs a nuclear punch 


So compact that it serves aboard carriers without 
need of folding wings, the Douglas A4D-2 Skyhawk 
is the Navy’s newest and most capable light attack 
aircraft. 

Skyhawk has the low landing speeds required for 


carrier operation, and combines the lift needed to 
take off with a nuclear weapon with the range 
required for its use at great distances. Its small size, 
speed and responsiveness make the Skyhawk an 
extremely difficult target for enemy interceptors 





The Douglas A4D-2 Skyhawk, known as the Mighty 
Midget, is the smallest, lightest U.S. jet combat aircraft. It 
can operate from small carriers or short “beachhead”’ fields. 


or anti-aircraft. Numbers of Douglas Skyhawks 
are on active duty with U.S. carrier units now 
engaged in patrolling sensitive areas around the 
world. They are in service for both the Navy and 
Marine Corps. 


*Defensive systems—ability of such air 
craft as the Douglas A4D-2 Skyhawk 
to range far afield from their floating 
bases increases our defense-in-depth by 
thousands of miles. 


/ 
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Depend on 


DOUGLAS 


The most respected name 
in. Aviation 





Think 


Mechanical brains for missiles must be as 


tough and tiny as possible...a design 
problem that calls for experts skilled in both 
electronic computers and miniaturization. 

Aaraea's computer group has shrunk a 
digital computer module until it’s the size 
shown above...a feat comparable to 
squeezing the contents of a steamer trunk 
into a cigarette package. 

Right now, in fact, through new techniques 


small 


of solid state circuitry, systematic design and 
compatibility testing, ase@e@ is producing a 
family of airborne digital computers that are 
operational under the most severe conditions 
of vibration, temperature, noise, acceleration 
and deceleration, and nuclear radiation. 

For information on our fully transistorized, 
airborne digital computers, contact ass, 
Garden City, N. Y. A division of American 
Bosch Arma Corporation. 


5836 


AMERICAN BOSCH ARMA CORPORATION 














You cant 
see the 
DORNE & 
MARGOLIN 
antenna 


but the 
| world 


HIGH aspect ratio wing of the F-27 enhances pilot-passenger visibility and affords a level knows 
cabin area that sits 43 in. above ground, adding to ground-handling efficiency. 
. , 
omplete commercial package, includ- Coast and Piedmont, respectively. The It § 
ig interior finishing, avionics and radio first corporate aircraft will go to Gen 
quipment and underwing fueling could eral Tire and Rubber Co. in October there | 
in to $750,000 By comparison, Fokker has 41 def 7 
Fairchild’s orders to date number nite orders for its F-27, the first of 
>. Of these, 73 are firm, including 58 which will be delivered to Aer Lingus in 
litlines and 15 to corporations. October. Of the total, three are execu 
l'wenty-two orders are optional, includ tive versions. 
ng 21 to airlines and one to a corpora Fairchild has predicted a market 
on. Four aircraft already have been potential of about 1,000 F-27s, with 
delivered to West Coast Airlines a dollar volume of some $700 million, 
In mid-August the 13th aircraft was during the next 10 years (AW Apr 
iolling off the Hagerstown production 28, p. 34). About 300 aircraft must be 
ine, for September delivery to Avensa sold before the break-even point will be 
\irlines (Venezucla). Number 14 in reached, Aviation Weex was told 
the five-plane line was also going to Ihe potential from present airline 
\vensa, and the following three were customers is, roughly, 180 additional 
going to Northern Consolidated, West aircraft, according to Fairchild. Addi- 
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F-27 Performance 
(Data based on R.Da. 6 Mk 511 engines, standard day, no wind at sea level) 


Level flight max. airspeed, 13,800 rpm. at 20,000 ft .240 kt. (276 mph.) 
Level flight max. cruise airspeed, 13,600 rpm. at 20,000 ft. 236 kt. (272 mph.) 
Effective range (35,700 Ib. at takeoff with 45 min. fuel reserve): 

Internal fuel 1,320 gal 

Internal fuel 1,660 gal Mtb Wit ed 2,250 s.m. 
Rate of climb with 13,800 rpm. at sea level , 400 fpm. 
Rate of climb, single engine, other at 14,200 rpm 350 fpm 
Takeoff field length guarantee, gross weight 3,810 ft. 


Landing distance guarantee (34,000 Ib.) 3,200 ft. al : 
Stall speed (34,000 Ib.) ares ...73 mph. (64 kt.) Dorne & Margolin has 


Service ceiling at 14,200 rpm 32.000 ft. designe d more antennas for 
Service ceiling, one engine, other at 14,200 rpm 13,000 ft. more different miss iles and 
aircraft than anu othe r 
company in the nation. 


1,697 s.m. 


(Data based on R.Da. 7 Mk. 528 engines, demonstration weight of 34,000 Ib.) 


Level flight cruising airspeed, 14,000 rpm. at 20,000 ft... . 260 kt. (300 mph.) 
Rate of climb, 14,400 rpm. at sea level 1,700 fpm. ey ek y= 
Rate of climb, single engine, other at 14,400 rpm 425 fpm. at dehtede daa sg Eas 
Service ceiling at 14,400 rpm 33.400 ft. west: 1494 Westwood Give 
Service ceiling, one engine, other at 14,400 rpm Los Angeles 24, Cal 

Takeoff field length guarantee 
Landing distance guarantee 


14,400 ft. 
3,500 ft. 
3,300 ft 
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Mr. Carison has, during the past 17 
years, gathered vast experience in 
weapons systems engineering and 
manufacturing. At General Mills, he 
utilizes this experience in directing a 
competent staff responsible for pur- 
chasing, quality control, manufac- 
turing engineering, factory processing 
and planning, machine shop fabrica- 
tion and assembiy. Mr. Carison is one 
more reason our customers say, ‘‘At 
General Millis, we get results." 


In manufacturing ... meet a man who gets results 


Barbecuing steaks, manufacturing weapons... 
he’s determined to deliver quality products 


Meet Mr. Kenneth J. Carlson, amateur chef, professional engineer and Director 
of Manufacturing at the Mechanical Division of General Mills. On the patio or at 
the plant, he combines proper raw materials, excellent tooling and equipment, 
careful planning, precision fabrication and rigid inspection procedures. Results: 
quality products delivered at just the right time. 


The entire Manufacturing Department directed by Mr. Carlson is geared to 
produce systems, sub-systems and assemblies to the most stringent military 
requirements. This capability, backed by intensive research and creative engineer- 
ing, is available to serve you. 


Our new fact-filled brochure is available now. Write for your free copy today— 


Dept. AW-9. 


MECHANICAL DIVISION 


1620 Central Avenue « Minneapolis 13, Minnesota 


Intensive Research « Creative Engineering « Precision Manufacturing 





tional sales would be aimed at other 
airlines and military potential. The 
company also says there are about 85 
potential corporate orders—of which it 
already has 15—for this category air- 
plane. 

Externally, the only difference be- 
tween the Fairchild and Fokker F-27s 
is the longer fuselage nose on the 
American version, in which Bendix 
weather radar is installed. Internally, 
there have been many modifications. 

For instance, the Fairchild F-27 has 
1,320 gal. fuel carried in the outer 
wing panel while the Dutch model 
carries 952 gal. Normal refueling of the 
Fokker version is via filler tanks on top 
of the wing; Fairchild has added under- 
nacelle refueling as an optional item, 
as well as installation of bladder tanks 
outboard of the fuselage which with 
1,320 gal. standard fuel, give a total 
fuel capacity of 1,660 gal. 

Another Fairchild optional item is a 
pressure replenishing system under the 
nacelle for the addition of water 
methanol. This system is normally 
gravity fed. 

The company also added a cross-feed 
line to the 39.6 gal. water-methanol 
tanks. 

The Dutch use an inward-opening 
sliding passenger door on their F-27. 
Fairchild, by contrast, installs a pneu- 
matically operated integral step door. 


Redux Bonding 


About 54% of the total area of the 
’-27 is assembled via Redux bonding 
developed by Aero Research, Ltd. 
Advantages of Redux bonding cited are 
less weight, longer fatigue life, smoother 
finish, ease of pressurization, simplif- 
cation of design and maintenance, and 
increased strength, as compared with 
riveted and, or spotwelded joints. 

Honeycomb structure is used chiefly 
in the construction of all surface leading 
edges and passenger compartment 
flooring. 

The F-27’s forward-right baggage- 
cargo compartment has a floor area of 
14.1 sq. ft. and 100 cu. ft. of space. 
Forward-left compartment has a floor 
area of 4.6 sq. ft. and 34 cu. ft. of 
space. Compartment walls are insulated 
and soundproofed with Fiberglas, with 
the lower parts being of Conolite to 
serve as scuff plates against shifting 
cargo. 

Flooring in the forward cargo com- 
partment is designed for floor loading 
of 150 Ib. per sq. ft. over two-thirds of 
the fuselage width, leaving a passage of 
approximately 26 in. Flush-type cargo 
tie-downs are provided in the forward 
cargo compartment. These are designed 
for ultimate loads of 2,500 Ib. in every 
direction, up to 45 deg. with vertical. 
Ultimate vertical load is 1,767 Ib. 

Some of Fairchild’s Canadian and 
Alaskan customers— Wien-Alaska, North- 
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crm Consolidated and Wheeler—are 
taking a large cargo door, 70 in. x 90 in., 
instead of the standard-sized 4] in. x 
44 in. door. Passenger seats in these 
aircraft have folding legs and backs and 
are mounted on tracks installed on top 
of the regular flooring. Thus they can 
be removed for the addition of forward 
cargo. 

Air Conditioning 

The airplane’s air conditioning 
system integrates heating, cooling, 
ventilating and pressurization features 
into one combined system, operating 
both in flight and on the ground. 
Engine - driven, positive - displacement 
blowers supply pressurized air by means 
of a duct network through both a cool- 
ing and heating system into the cabin 
During ground operation, engines not 
running, air is introduced by an electric 
motor-driven blower. 

Pressurization is provided by two 
Roots-type, positive displacement blow- 
ers, one mounted on each engine and 
driven through the auxiliary gear box. 
Air is blown into the blowers through 
an intake duct located on the upper 
outboard side of each nacelle. A pres- 
sure relief valve is incorporated in the 
main duct to prevent pressure in the 
ducting from exceeding 10 psi. 

On-ground and in-air heating is via 
a kerosene-fired combustion heater, 
having an output of 200,000 Btu. per 
hr. with a fuel consumption of 24 gph. 
Che installation comprises a heater, a 
fuel control system, dual ignition svs 
tems, combustion air and heating air 
systems, and manual and automatic 
controls. 

The heater and associated equipment 
are located in the air conditioning com 
partment. 

A fixed high pressure 1,800 psi 
oxygen system is installed in the crew 
compartment, providing oxygen for the 
pilots. The supply will hold for 2 hr. at 
20,000 ft. Four portable oxygen 
cylinders, with disposable masks, are 
provided for use by the passengers. 


Electrical Power 

The F-27’s_ electrical power is 
supplied by a system of electrical power 
sources, transforming devices and dis- 
tribution buses. The basic 28-y. d.c. 
system is energized by two batteries 
and two engine-driven generators. The 
basic 115-v. a.c. system is powered by 
either of two d.c.-driven, single-phase 
inverters. The 115-v. single-phase a.c. 
power is reduced to 26- 
power by a transformer, or is altered to 
115-v., three-phase power by means of 
the pilots’ phase adapters. 

Should the basic electrical power 
systems fail, 115-v. three-phase power 
tor operation of the flight instruments 
is supplied by two engine-driven 
emergency alternators. 


single-phase 
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of How Yuk 


FOR 
AVIATION! 


The 


Top executives make The 
Biltmore their New York 
headquarters. It’s so con- 
venient to all of midtown 
New York...and home of 
the famed Wing’s Club, 
gathering place for aviation 
people. Newly decorated 
guest rooms, lobby, meeting 
rooms and restaurants. Year 
round air-conditioning, too. 


BILTMORE 


MADISON AVENUE AT 43rd STREET 


REALTY HOTELS, Inc 
Harry M. Anholt, President 


NOW 


SERVICE FROM 


FRANKFURT 


TO ALL 
EAST AFRICA 


NEW GATEWAY TO AFPRICA—FRANKFURT! From 
the center of Europe you can now fly overnight to 
leading East African cities on luxurious new 
DC-6B's of Ethiopian Airlines. An incomparabic 
first class and tourist class service. Ethiopia offers 
a unique vacation ex perience. Cool always. Modern 
hotels. THE LAND OF THE QUEEN OF SHEBA 
IS ADVENTURE LAND! 


CATERS APC 1 O7IF a 
ETHIOPIAN AIRLINES 


General Agents in United States and Europe TWA 
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MOCKUP of Convair 880 cockpit shows windscreen area. Communications equipment controls are in the foreground between seats. 


Convair 600 Structure Parallels 880’s 


COPILOT’S flight station, flight instrument panel and console are shown in Convair 880 
cockpit mockup. Spoilers are hydraulically actuated; flap control lever has cable link. 


92 


By Richard Sweeney 


The first appeared in last weet 


San Diego—Going beyond today’s 
fail-safe standards, Convair has engi 
neered the airframe of its high speed, 
medium range 600 transport to fatigue 
criteria which are based on the expected 
15- to 20-yr. first line service life of 
the aircraft 

Structural design of the 600 is con 
ventional in principle and _ closely 
parallels that of the 880 (AW June 17 
1957, p. 82) 

Strength was increased as applicabl 
to match higher speeds and _ gross 
weights, but no major changes in phi 
losophy were required or made 

Materials for the 600, like those of 
the 880, are suited to primary loads; 
i.c., 24ST for tension-loaded structure, 
and higher strength alloys for compres 
sion and other members. Forging and 
casting materials were selected accord 
ing to strength and configuration 
requirements. 

Dimension gains from the 880 were 
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CONVAIR 880 cockpit mockup (left) shows engine, speed brake, flap and elevator trim wheel on forward part of pedestal; weather radar 
console and engine instruments in main panel center. Flight instruments are left and right. Overhead center panel is shown at right. 


ichieved in 600 fuselage length by the 
iddition to the constant section, while 
the wing area grew through leading and 
trailing edge changes. 

General Electric CJ-805-21 aft fan 
engines on the 600 required a new 
nacelle design to provide airflow for the 
ift compressor. Although several rear 
fan inlet configurations were possible, 
Convair chose a common nose inlet, 


one result of which was fatter engine 


pods 


Ground clearance for the 600 engines 
was reduced considerably from that of 
the 880, which uses General Electric 
CJ-805-3 turbojets 

To get better ground clearance, the 
600 engines were moved forward and 
up and tilted nose-up in relation to the 
880 pod position, the designers keep 
ing in mind the 600 crosswind landing 
guarantees. 

Pods of the 
cowling structure 


have an 
immediately 


600 inne! 


around 


and an outer cowl aroun 
this to form an air duct for the aft fan 
Double structure retains th 
standard bottom opening feature of 
single cowl and also has small inspec 


the engine 


cowling 


4 


tion and access doors in which the inner 


and outer cow! sections 
unit 

Engine changes on the 
are accomplished by either 
the 


bolts at pi lon-wing 


600 and 88 
switchin 
entire pow package by 
ittach point rt 
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MANUFACTURING sequence of Convair 880 shows how detail parts flow into final assembly 


Fuselage will be lengthened on 600 


move as mK 


rem iv 





Three Gnat Gyros in Honeywell Three-Axis 
Turn Rote Transmitter. Size: 8.6” x 6.3” x 
5.24”. Weight: 5 pounds 


Convair F-106 all-weather jet interceptor incorporates Honeywell Three-Axis Turn Rate Transmitter in flight control damper system 


Three-axis control at all speeds and altitudes 


Gnat Rate Gyro 
shown % size. 
Weight: 3.8 ounces. 


The Honeywell Three-Axis Turn Rate Transmitter, featuring three Gnat miniatur- 
ized gyros, was selected for the new Convair F-106 “Delta Dart” all-weather jet inter- 
ceptor. Built into the stability augmentation sub-system of the jet’s flight control system, 
the Transmitter detects rate of turn about the yaw, pitch and roll axes and responds 
with an output signal whose voltage is proportional to these input rates of turn. 

This system is designed to operate under the most severe environmental conditions 
to which a combat aircraft might be subjected. The Honeywell Gnat Rate Gyros are 
easily capable of withstanding the severe shock, vibration and temperature require- 
ments of this application and as such are mounted directly upon the base casting with- 
out shock mounts to optimize dynamic characteristics of the system. 

The electronic portion of the Turn Rate Transmitter amplifies and demodulates the 
Gyro output signals to provide polarity reversing d-c outputs proportional to the corre- 
sponding input rate to each Gyro. 

Investigate Honeywell's ability to develop, engineer and produce flight control systems 
for today’s most advanced aircraft and missiles. Write for Bulletin GN to Minneapolis- 
Honeywell, Boston Division, Dept. 11, 40 Life Street, Boston 35, Mass, 


Honeywell 





engine alone from 
ind lowering it away. 


tri il disconnects are manhandling the “Hustler” demands 


both locations. 

S50 and the 600 .have instant control response 

i-pod-nose cowl structures 

vnamic seal is required 

engine and nose cowl, 

ils were designed which 

1 this and provide the neces- 

n point for removal of the 

ne Without the cowl 

ngine teardown and reas 

ind major inspections are 

iS IS Spare engines handling. 

materials on the 600 include 

shoulders running the entire 

f the engine, extending from 

orizontal centerline to the vertical. 

Nu ind stainless steel firewalls, 

ropniate, are incorporated in both 

ind 600 pods and pylons. Pod 

les are aluminum alloy 

lons have fluid lines on one side, 

on the opposite to reduce 

hazard. Compartments are drained 





ented 
Installed dry weight of the engines 
the 600 is increased about 3,500 Ib. 
irplane over that of the 880. Pagt 
{ this weight is contributed by stronger 
mbers to absorb higher thrust as well 
the added weight of the aft fan 

mponent 
General Electric is designing a sound 


uppressor of unannounced configura- 
..-PACIFIC REGULATORS maintain 


tion for the 880, and also thrust 
ersers for the 880 and 600. Clam- constant cable tension for precise control 


hell and cascade reverser configuration — | under ALL conditions! 
will be used on 880. A target type ‘ 

everser is slated for the 600, since the With today’s supersonic speeds, faster climbing ability and higher 
ift fan precludes the use of clamshell ceilings, the problems of maintaining instantly coordinated control 
are magnified. 

Atmospheric and airframe temperatures vary wider and faster. Struc- 
tural problems are increased by high speed designs and the increased 
performance demanded. That's why automatic compensation of control 
cable is increasingly important on advanced performance aircraft such 
as Convair’s new B-58 Hustler. 

All the principal cable control systems on the B-58 are Pacific Regulated 
because these simple, mechanical devices continually compensate for 
both thermal and mechanical variations in the system—as they occur! 
The same accurate control response is available at all times— under all 
flight conditions! 

In addition, Pacific Regulators allow a significant reduction of the rigged 
tension of the system because cable tension stays as rigged. This means 
a reduction in friction and wear in the system, and can also result in a 
very considerable weight savings. 


ind cascades. However, reverse thrust 
ilues equal in percentage, to those of 


NOW AVAILABLE —For complete information, 
write for new Pacific Regulator Catalog! 





PACIFIC SCIENTIFIC Co. 
P.O. Box 22019, Los Angeles 22, Calif 





LOS ANGELES*« SAN FRANCISCO« SAN 

. DIEGO « SEATTLE « ARLINGTON, TEXAS Without obligation, please send me your new 
GROUPINGS on Convair 880 flight engineer REPRESENTATIVES: Control Cable Regulator Catalog 
panel are (left to right—top to bottom): aene Nye co. a 
hydraulic control; enigne instruments; cabin Tadlanepetia. ted. © tiinsate, t.1.,0Y. 
pressurization control; d.c. power control; Columbus, Ohio « St. am. Mo. 
air conditioning control; a.c. power control ontnelonds TELEFLES ~~ — 
and fuel control. in France: SARMA — St. Vallier 
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NOW BEING DELIVERED— 
JET POWERED ELECTRA 


The first prop-jet Lockheed Electras are being 
delivered this month for scheduled service before 


Christmas. Fourteen leading airlines throughout 


the world will inaugurate a new era of jet age serv- 
ice, performance and economy with the Electra 
in the months ahead. More than just a “‘new’”’ air- 
plane, the Electra offers your travelers a unique 


flying experience known as: 


ELECTRA/FLIGHT 








Purchased by : 
Aeronaves de Mexico » American Airlines « Ansett / ANA of Australia + Braniff Airways + Cathay-Pacific Airways 
Eastern Air Lines * Garuda Indonesian Airways « KLM Royal Dutch Airlines + National Airlines + PSA- Pacific Southwest Airlines 
Qantas Empire Airways + Tasman Empire Airways * Trans-Australia Airlines + Western Airlines 














ELECTRA/FLIGHT offers new 
enjoyment! Vibration-free, jet power 
smoothness lets travelers sleep 
comfortably ...write or read with 
ease. Conversation of course is easy 
and pleasant on quiet Electra/Flights. 





ELECTRA/ FLIGHT offers 
new comfort! New radiant 

’ heating in the walls and floor 
surrounds passengers and 
crew with even-temperatured 
warmth. No-draft air condi- 
tioning (separate systems for 
cockpit and cabin) can oper 
ate on the ground also. 











RS a, Os + a ae 





ELECTRA/FLIGHT permits service to more 
airports! Swift in the air, nimble on the ground, 
Electra brings the jet age to the smaller communi- 
ties, too. It can serve over 1300 of today’s airports 
located in all parts of the world. 











ELECTRA/FLIGHT keeps you on schedule! Your customers can depend on Electra/Flights for 
on-time departures because the reliable Electra has complete “altitude flexibility” ranging from 


5,000 to 25,000 feet. It can fly under or over the weather or traffic congestion. 





Passengers enjoy a big 

picture window panorama. The 
wide, spacious cabin allows 

for more comfortable seating and 
easy walking in the aisle, and 
provides space for more 


efficient stewardess service. 


ELECTRA/FLIGHT saves time, in the air and on the ground. 
Four General Motors Allison Prop-Jet Engines whisk the 
Electra along at almost 7 miles a minute. Because the 
Electra reaches cruise altitude in a hurry, passengers 
spend less time “strapped in” on an Electra/Flight...have 
more freedom to enjoy the journey. 


They save time at en route stops too...averaging just 
12 minutes, thanks to new Lockheed servicing procedures 
and the Electra’s large fuel capacity which permits fewer 
refuelings. 


Performance as promised! 


LOCKHEED 
ELECTRA 


The finest city-to-city jet powered airliner 
designed to assure you maximum return on 
every operating dollar. 








Temco offers the aircraft industry complete 
plastics and metal bond fabrication skills devel- 
oped expressly for advanced aircraft systems. 
Embodied in these operations are Temco's long 
and intimate knowledge of the industry's needs 
in terms of high standards and precision.. its 
reputation as a reliable producer, with consistent 
quality, uniformity of product and economy. 


Wing sections of Temco’s own TT-1 ‘‘Pinto”’ jet 
trainer and ‘‘Teal’’ target drone, the wings of the 
Army’s ‘‘Hawk’’ missile, design of the B-58 
‘‘Hustler’’ aft fuselage and other advanced 
honeycomb structures . . special spiral and other 
flush mounted antenna systems and large rein- 
forced plastic structures of radome quality . . all 
are examples of Temco’s capabilities in the heat 
resistance field. 


New research and development projects now 
include high temperature adhesives (beyond 
800°F), high temperature resin-glass laminates 
for skin surfaces up to 1000°F, ablating mate- 
rials, molded primary structures, filament-wound 
plastic structures for rocket casings and advanced 
studies in aerothermalichemistry. Extensive 
hospital-clean bonding facilities are being doubled 
and will incorporate the latest in production and 
forming equipment. 


Advancement in heat resistant materials is an- 
other step forward in Temco’s continued pioneer- 
ing of the ‘‘total package’’ concept and of ever- 
broadening engineering support capabilities to 
design, tool and produce for the aircraft industry. 
Whatever your need, Temco’s complete systems 
capabilities are ready to meet your challenge. 


AIRCRAFT 


DALLAS 


Solving Spaceflight 
Problems with 
Reinforced Plastics 
and Metal Bonding 
Capabilities 


~ ou 
r 


iRelsslelaae)s a 
need 

is today’s 
voial-Uil-jalel-m-t au 





the clamshell-cascade design are sought 
for the target installation. 

American Airlines’ 600 contract does 
not, as yet, specify installation of sound 
suppressors. General Electric’s noise 
findings with the aft fan indicate the 
added mass airflow of the fan changes 
noise frequencies so that sound power 
level of the unsuppressed —21 engine is 
better than those of the suppressed —3 
engine. 

Airflow straightening vanes are in- 
corporated in the fan shroud of the 
—21 engine, again contributing to 
the sound power level changes. 

Aft fan engine uses the same basic 
gas generator unit is a straight turbojet, 
with its fan utilizing both turbine 
buckets and fan blades, called bluckets, 
on a common wheel. A conical shaft 
carries the fan-turbine wheel, is attached 
to back end of the gas generator behind 
regular turbine stages. 

Fan component design features tur- 
bine bleed air to heat the fan shroud 
leading edge and air passing through 
the fan section, to lessen thermal stress 
created by turbine portion of wheel 
operating in elevated temperature of 
exhaust stream while the fan blades 
are in lower temperature bypass air. 
Preheating the mass airflow ratio also 
helps compensate for different thermal 
expansion ratios. 


Sensing Unit 

A fan overspeed safety feature con- 
sists of an overspeed sensing unit which 
sends a signal back to the engine fuel 
control to reduce flow, thereby cutting 
engine rpm. and exhaust gas flow, which 
is the only connection between gas gen- 
erator and free turbine aft fan. 

One change in the —21 engine gas 
gencrator unit 1S incorporation of a 
larger oil tank for the aft fan engine dae 
to longer engine running times planned 
for 600 operations. 

Mounting systems for —3 and —21 
differ completely, in that —3 mounting 
has the main attach points aft of the 
engine center of gravity and stabilizing 
attach point forward, while on the —21, 
the main thrust mounting is just for- 
ward of center of gravity while the sta- 
bilizing attach point is at the aft fan 
housing. 

Forward portion of the engine in- 
corporates compressor bleed air anti-ice 
svstem for inlet guide vanes, center 
body, and inner and outer lips of the 
common inlet cowl. 

The engine fire detection system 
utilizes a continuous overheat sensor 
with indicators in the cockpit serving 
to locate the area where a hazardous 
condition exists. Provisions exist for 
pilot determination, in cases where open 
flame or other clear visual indication of 
fire is impossible, or where the condi- 
tion is a fire or overheat. 

Four high pressure bottles of bromo- 
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trifluoromethane extinguishing agent 
are carried, one per pylon. Manifolding 
interconnects the inboard and outboard 
bottles on each side. There is no con- 
nection between the left wing system 
and right wing system. 


Circuits Isolated 


The cockpit fire handle operation cuts 
all fluid lines to the selected engine, and 
also exposes a toggle switch which is 
thrown to discharge the agent into the 
engine. Electrical circuits for the fire 
system are completely isolated, and 
power is supplied from a d.c. emergency 
power bus. 

Primary flight controls of the 880 and 
600 have pilot control movements trans- 
mitted directly by cable to displace the 
aerodynamic tabs, which actuate the ele- 
vator, aileron and rudder in normal 
flight regimes. Spoilers as lateral con- 
trols are hydraulically actuated with a 
mechanical mixer providing proper cor- 
relation between aileron and spoiler dis- 
placement. 

Engine controls have cable connec- 
tions between pilot levers and engine 
fuel controls and thrust reverser actua- 
tion controls. 

Secondary flight controls of 600 in- 
clude primary surface trim systems, 
flaps, leading edge slots, speed brake 
functions of spoilers and main landing 
year. Secondary controls for the $80 are 





LEADING 
AIRCRAFT 
MANUFACTURER 


has immediate opening for 


EXPORT 
MANAGER 


Must have experience in handling 
world wide export dealer set-up. 
Knowledge of aviation or avic- 
tion products required. 


All replies will be held in strict 
confidence. Send resume to 


P-8882, AVIATION WEEK 
Class. Adv. Div., P.O. Box 12, 
N. Y. 36, N. Y. 
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WIRE 
LEADS 


by HOWARD E. PENDERGAST 


Technical Director Rex Corporation 


Factors that influence 
choice of conductors 


Resistance, cost, weight, tensile 
strength and solderability are impor- 
tant considerations in selecting the 
best conductor for an application. 


Resistance is perhaps the most vital 
factor. The primary function of a con- 
ductor is to carry electrical energy 
with minimum loss. The resistance of 
the conductor and its insulating me- 
dium influence the degree of potential 
drop. Resistance is a function of tem- 
perature. Typical values for conduc- 
tors at room temperature are shown 


below: 


Material 
Copper 
Aluminum 
Silver 


Resistivity 
1.72 x 10-* ohm cm 
2.82 x 10-® ohm cm 
1.62 x 10-* ohm cm 


Cost is chiefly a function of the metal 
used. Silver would be the obvious 
choice but for its expense. Copper usu- 
ally combines the best cost-resistivity 
ratio. 


Weight. Where weight is extremely 
important and lower conductivity is 
acceptable, aluminum can be con- 
sidered. It is preferred for high power 
transmission lines, for example. 


Tensile Strength — “cladding” tech- 
niques permit the combination of two 
metals — one for strength, the other 
for conductivity. Thus, copper clad 
steel is now popular for applications 
calling for high tensile strength. 


Solderability is of critical importance 
for permanent connections. Tin coat- 
ing by electro-deposition or dipping 
before final sizing and stranding 
of conductors is now universal. A 
growing demand for tin overcoated 
stranded conductors is prevalent. This 
offers reduced labor costs during as 
sembly but substantially lowers flex 
ing life and flexibility of the basic 
stranded conductor. Silver plating is 
now common with increased demand 
for high temperature wire. Because 
manufacturing temperatures are 
higher than the melting point of tin, 
silver has been selected as an aid to 
soldering and a protection for coppe 
Various alloys of nickel both as plat 
ing and cladding are under study as 
replacements for silver plating 
Nickel’s high melting point and lack 
of wicking promise to reduce soldering 
failures with high temperature wires 
Technical Data on insulated wires and 
cables, standard or special, for com 
mercial and military applications i 
yours for the asking. Write: 


THE 


EX CORPORATION 


A Subsidiary of American Enka Corporat 


WEST ACTON, MASS. — COlonial 3-772! 
Insulated Wire & Cable + Mil-spec Wire 


99 





tT 


tT jet engine 


t 


THAT PROTECT 
YOU AGAINST 
OBSOLESCENCE 
BUT ARE LOW 
IN INITIAL COST 
CONTACT 


MAXIM 


THE MAXIM 
SILENCER 
COMPANY 


Subsidiary of Emhart Manufacturing Company 
116 Homestead Ave., Hartford, Conn. 
































RELATIVE mounting of General Electric CJ-805-3 and CJ-805-21 aft fan engines is shown 
with common point of gas generator section. Note relative positions of wing leading edge 


the same except that no leading edge 
devices are used. 

With the higher thrust engines of the 
600, one change was made in the pr 
mary flight controls from those of the 
880. Hydraulic boost has been incorpo- 
rated in the rudder system, to obtain 
full deflections in asymmetric takeoff 
thrust conditions. Rudder throw of the 
600 is 18 deg. each wav, and hydraulic 
boost cuts in at 9 deg. deflection either 
way. Boost comes into play as a func- 
tion of pilot-applied rudder pedal force 
rather than surface displacement, with 
a brake-type valve controlling the fluid 
flow 

The rudder also incorporates a “Q” 
(dynamic pressure) feel system which 
provides rudder pedal force proportional 
to aircraft speed. The system utilizes a 
piston diaphragm and cylinder assembly, 
with the piston connected directly to 
the flight tab actuating linkage. Pitot 
tube and static ports are used to obtain 
the differential on pressure and vented 
sides of the piston diaphragm. 


Flight Controls 


Refinements of the 880 flight controls 
have been incorporated in the 600, such 
as increased effectiveness for elevator 
balance boards. Also, the aerodynamic 
tab of the elevator has a chord approxi 
mately 25% of that of the main surface. 

Lateral control system has undergone 
changes in view of antishock bodies in- 
stallation on the wing upper surface 
Bodies have decreased the spoiler areas, 
and although chord has been increased, 
span reduction is not completely offset. 

Acting as aerodynamic fences, the 
bodies have increased the aileron effec- 
tiveness. 

Net result is that the 600 has the 
same roll rates at higher speed as the 
880, but in the landing configuration, 


where spoilers contribute two-thirds of 
the efficiency, the roll rate is slightl 
reduced. ‘ 

Contemplated, after studies were 
made, is incorporation of 10 deg. of 
aileron droop at full landing flap deflec 
tion. Also, operation might become dif 
ferential instead of directly propor- 
tional, with provisions made in the 
mechanical mixer of the lateral control 
system. 


Gust Protection 


Ground gust protection system for 
primary control surfaces is an automatic 
self contained hydraulic damper with 
no manual selection. 

Failsafe provisions are included in 
primary surfaces, with a preloaded 
spring cylinder which can be over 
ridden allowing pedals to contact 
mechanical stops in the mdder system, 
and sets of overload springs are incor 
porated in the mechanical mixer of the 
lateral control system and in the for- 
ward area near the pilot controls. 

In secondary flight controls, both the 
600 and the 880 aileron and rudder 
trim systems utilize surface tabs which 
are cable operated from pilot com 
partment pedestal wheels 

Pitch trim on both airplanes uses a 
moving stabilizer, mechanically con- 
trolled from the normal trim wheel in 
the pilot compartment. Actuation is 
by a hydraulically driven jackscrew. 
One emergency system has electric 
motor actuation of the jackscrew, while 
an additional emergency privision has 
the jackscrew manually actuated through 
linkage by rotation of an emergency 
trim wheel in the pilot compartment 
In case of any failure, the stabilizer 
Stays in instant position due to the 
irreversible feature of the mechanism. 

Flap control system has a direct 
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roll it out... 
hook it WPece 


In little more than the time it takes 
you to read this ad, the Herman 
Nelson MC-I portable heater is 
connected to the Convair F-102A’s 
own ventilating system, turned on 
and already sending volumes of 
heated or ventilating air where 
needed for a quick and proper pre- 
flight . . . another example of the lead- 
ership of Herman Nelson Products. 


Herman Nelson’s 16 years of expe- 
rience in the portable heating and 
ventilating field can be put to work 
on your problem. 


Serving the 
Defense Establishment Everywhere 


Rinsing Ai. Litter 


COMPANY, INC. 
3RD ST. & 3RD AVE., ROCK ISLAND, ILL. 
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cable link between the pilot pedestal 
flap control level and the hydraulic 
motor-actuated flap drive gear box 
control. Torque tubes connect the 
single drive gear box to all four flap 
segments, inboard and outboard on the 
left and right wing. Tubes rotate the 
jackscrews which extend and _ retract 
flaps mechanically. Asymmetric flap 
extension provisions are sensing units 
at the outboard end of the torque tube 
on each side, which are calibrated so 
that a bridge circuit is set up when 
torque tube rotation starts. Should a 
predetermined differential in torque 
develop, the bridge collapses and a 
signal is sent to the flap drive gear 
box-hydraulic motor unit which im- 
mediately stops any flap movement. 
Flaps stay in the instant position, and 
no provisions are made to override the 
asymmetrical sensors and the flap shut- 


off in flight. 
Slots Automatic 


Leading edge slots are automatically 
controlled, extend to full open position 
when the main flap travel passes 9 deg. 

Spoilers as speed brakes have cable 
control to the mixer unit where design 
provisions make the system irreversible 
and prevent aileron feedback when the 
pilot's speed brake control valve moves 
Another direct linkage extends from the 


mixer to hydraulic valves which con 
trol fluid flow in surface actuating 
cylinders. The mixer operates con 
ventionally to move the spoilers when 
they are in various settings as speed 
brakes and the pilot wheel calls for 
their use as lateral controls. 

Main landing gear as alternate speed 
brake has a special control on the pilot 
pedestal which is ‘spring loaded to 
“up” position. The lever actuates link 
age which is separate for the most part 
from that which moves with normal 
landing gear up-down handle move 
ment, but is tied in to the normal 
control system somewhat ahead of the 
hydraulic control valves themselves 
Actuation of this speed brake control 
results in normal main gear extension 
cycle of doors opening, gear down and 
locked, doors closing. 

The normal landing 
handle has three positions—up, down 
and neutral—and operates main and 
nose gears. When the main gear is 
extended as a speed brake, retraction 
is accomplished by moving the normal 
gear control to “up” position until 
the gear completes a normal retraction 
cycle, returning control to the neutral 
position. 

Pilot compartment thrust 
controls on the 880 consist of secondary 
attached to the main _ thrust 


gear control 


reverser 


levers 


which rotate through 
I evers 
moved only when the throttles are in 
idle position. As levers travel through 
the first segment of arc to the stops 
a signal is generated for pneumatically 
actuated clamshell 
Stops disappear when the doors reach 


levers (throttles 


an up-and-back ar can be 


doors to close 
a full closed position 

During remaindet 
levers act as throttles to 


of travel the 
control thrust 


level 


600 Thrust Reverser 


Ihrust reverser controls for the 60 
have not yet been firmed. A Convair 
study indicates a different approach is 
feasible to reverse thrust control using 
a target type this, the 
engine would operate at just one power 
level, probably maximum continuous 
thrust, throughout all 
tions. Thrust modulation 
obtained by var the 
the target doors 

An advantage to 
for this method in that the pilot would 
have high forward thrust available at 
all times, obtainable by opening 
his target should he decide t 
abandon an approach 
being made with reverse 


reverser. In 


reverser ope Ta 
would be 
ing 


posit n f 


pilots is presumed 


merely 
doors, 

' 
or check a descent 


thrust ai 


in this approach, and it would ha 
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Above: Harrison Storms, right, chief engineer at North American Aviation's Los Angeles 
division, examines 11” wide engineering-drawing reduction of the company’s rocket- 
powered X-15 made xerographically on XeroX Copyfio 11 continuous printer. Buzz 
Holland, center, manager of photographic and reproduction services, explains process 
to Storms while Mark Keith, reproduction supervisor, holds 24” x 36” original drawing. 
Inset: Ron Crawford inserts a 24” wide original drawing into Copyflo printer, which 
within seconds will deliver a dry, positive print into tray below. 


North American Aviation SA VES *100,000 Yearly 


North American Aviation, Inc., has 
figuratively gone supersonic in the rap- 
id reproduction of engineering prints 
for high-speed aircraft. 

This widely known aviation firm is 
one of the first in its field to install a 
XeroX® Copyfio® continuous printer, 
an ingenious machine that copies thou- 
sands of different drawings in a normal 
working day. Positive prints up to 11” 
wide emerge dry, ready for immediate 
use, at the rate of 20 linear feet a min- 
ute—a print in less than three seconds! 

North American Aviation, Inc., is 
saving more than $100,000 annually 


through automatic xerographic copy- 
ing, easily paying for the equipment 
the first year. 

The Copyflo continuous printer ac- 
cepts original documents or drawings 
up to 24 inches wide and of any length, 
and reduces or enlarges them to a max- 
imum width of 11 inches. Copies are 
on plain unsensitized paper, offset pa- 
per masters, or translucent vellum. 
Originals may be in type, pencil, col- 
ored ink, or on tinted paper, yet copies 
will be precisely like the originals. 

Simply push a button—and copies 
flow. Through versatile xerography— 


o automatic xerography... 


clean, fast, dry, electrostatic—Copyfio 
printers offer the speediest, most flexi- 
ble, most economical way to get sharp, 
clear copies from all types of original 
documents or from microfilm. 

For complete information write 
Hatow Xerox Inc., 58-103X Haloid 
St., Rochester 3, N. Y. Branch offices 
in principal U. S. and Canadian cities. 


HALOID 
XEROX 





serve four units simultaneously. If 
secondary levers such as those used in 
the clamshell-cascade reverser control 
were used to establish engine thrust at 
proper value for reversing, then the 
extra lever would control all four target 
positions. Vice versa, if the added 
lever established the power setting, 
then secondary levers on the throttle 
would control target positions. 


Hydraulic Systems 


Hvdraulic systems of the 600 and 880 
ire basically the same. Both have two 
independent systems, referred to as No. 
|! and No. 2 hydraulic systems. Four 
ngine driven variable displacement 
pumps supply Skydrol 500 at nominal 
3,000 psi. Pumps on the left engines 
supply the No. | system, pumps on the 
right engines supply the No. 2 system. 
\n auxiliary electric pump is incorpo- 
tated which supplies both systems, 
which can be used for ground as well 
as flight operations. 

Each hydraulic system has its own 
reservoir, and a common manual and 
remote refill are directly connected to 
the No. | system reservoir which is in- 
terconnected for refill to the larger res- 
crvoir of the No. 2 system, but at a 
level which precludes either system 
draining the other's fluid below safe 
operating level. This fill interconnect 
nd auxiliary electric pump flow are the 
only direct associations between the 
main systems. 

Both hvdraulic systems are used to 
operate spoilers, flaps, fuel jettison 
pumps, and leading edge devices on the 
600. These subsystems will operate 
with either one of the main hydraulic 
systems imoperative. 

No. -1 hydraulic system also operates 
the horizontal stabilizer trim, rudder 
power boost, nose landing gear, nose 
wheel brakes and nose wheel steering 
No. 2 hydraulic system also operates the 
main landing gear, main wheel brakes. 

Each main hydraulic system supplics 
pressure to one actuating cylinder on 
cach inboard spoiler and to two cylin 
ders on each outboard spoiler, for a total 
f 12 spoiler actuating cylinders. Each 
spoiler incorporates a mechanically con- 
trolled servo valve so that if airloads 
exceed a specific value, spoilers will 
blow down with fluid pressure relieved 
by the main system relief valve. 


Moment Reduction 


If only one main system is operating 
the spoilers, hinge moment is reduced 
approximately one half. 

Although main flaps are actuated by 
torque tubes and jackscrews, the main 
hydraulic systems each drive one of the 
two hydraulic motors which power the 
flap drive gear box which rotates the 
torque tubes. Either system and its as- 
sociated motor can operate the flaps 
ilone at reduced load, but with only 
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one half the normal torque. The flap 
followup control valve shuts off hy- 
draulic pressure when an asymmetric 
flap condition signal is received from the 
sensors. 

Leading edge slots work similarly to 
the main flaps, i.e., hydraulic motors 
power the drive gear box which rotates 
torque tubes that in turn actuate jack 
screws which move the surfaces. Two 
main differences are that the slots ar 
controlled by the main flap position and 
have just two positions, fully retracted 
and fully extended. 

Slots also incorporate asymmetry pro 
visions, and while normally powered by 
both systems, can be operated by one at 
one half normal torque value 

Hvdraulic pressure for the horizontal 
stabilizer trim is supplied by the No. | 
system. Pilot compartment normal trim 
wheel movement rotates a followup 
shaft to move a valve which ports hy- 
draulic pressure to a motor which drives 
a traveling nut. The nut, motor and 
followup valve are attached to the stabi 
lizer, and movement up and down of 
the jackscrew raises or lowers the stabi 
lizer leading edge about an aft pivot 
point. 

A followup mechanism returns the 
valve to neutral position when the stabi- 
lizer reaches a selected location 

Rudder boost system derives pressure 
from the No. | hydraulic svstem, with 
a single actuating cylinder used 


Mechanical Locks 


The main landing gear, with pressures 
supplied from No, 2 system, has hy- 
draulic fluid directed through proper 
valves in sequence to open the main gear 
doors, retract or extend the gear and 
then close the doors. Up and down 
locks are mechanical and are hvydrauli- 
cally operated to latch and unlatch. 
Main gear doors can be opened and 
closed from the well when the planc 
is on the ground 

Nose gear operates from No. 1 hy 
draulic system for retraction, extension, 
door operation, up and down latching 
and steering. 

For nose gear steering, the landing 
gear handle must be in the “down” po 
sition before hydraulic pressure is passed 
into the steering cylinder. The pilot's 
steering wheel has a cable connection to 
a valve which controls fluid flow into the 
actuating cylinder 

The same hydraulic systems used for 
general operation of the main and nosé 
gears power the respective brake systems 
on the 600. 

Irimetallic disk-tvpe brakes are used 
on the nose and main gear, and anti 
skid control is provided for both. Addi 
tionally, lockout cylinders are incorpo- 
rated, one for the nose gear, one fot 
each of eight main wheels, to prevent 
main system fluid loss if a leak develops 

Nose wheel brakes operate only when 
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equal pressure is applied to both brake 
pedals and also cut out when the nose 
gear angular travel exceeds 7 deg. from 
either side of center. 

Main gear brakes have an emergency 
pneumatic operation, with pilot rota 
tion of the emergency brake control 
valve metering available pneumatic pres 
sure to each of eight main wheels. The 
pneumatic system has nitrogen stored in 
a flask with a pressure readout for the 
pilot. The nitrogen flask is rechargeable 
on ground. 


Electrical System 

Electrical system for the 600 is 115- 
200 volt a.c. and utilizes four 30 ky 
alternators for some installations, three 
40 kv. alternators in others. Trans- 
former-rectifiers off the alternators pro- 
vide required d.c. current. 

Alternators can operate singly or in 
parallel and are driven by new General 
Electric constant speed drives which 
have fewer parts than comparable equip- 
ment. 

Static exciters in the system now are 
located outside the generators and can 
be spotted any place in the aircraft 
for accessibility. They provide faster 
regulation response than the exciters 
in the generator. 

Four load buses and one emergency 
bus are operable off any alternator 1 

The system features an automatic 
control system which is activated bv a 
switch on the flight engineer's panel 
and which operates from the time ex- 
ternal power is plugged into the air- 
craft until all alternators are going and 
paralleled after the engine starts. Con- 
trols eliminate the need for individual 
bus switching in normal operation 

Electrical system incorporates a 
nickel cadium battery, used for its low 
service requirements, lighter weight and 
ability to hold a charge longer. 

Permanent magnetic generators, actu 
ally a generator within a generator, 
deliver power to operate controls for 
each of the main alternators, and also 
vield an isolated second source for d.c 
generator control power instead of us 
ing the ship’s d.c 

Latching relays have been eliminated 
and magnetic relays substituted. Elec 
trical power is no longer needed to shut 
down the control system in case of a 
malfunction. 

With either one 30 or 40 kv. alterna- 
tor failure, all normal electrical loads 
are still carried. With two alternators 
out, all essential equipment is operable 
although some extras such as buffet 
lights are unusable. 

With three alternators failed, essen- 
tial required equipment still operates, 
such as electric anti-ice, fuel pumps, 
flight instruments, fire detection and 
extinguishing systems. A group of sec 
ondary warning lights is partially oper- 
able, but such things as the cabin vapor 
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cycle air conditioning system is imop- 
erable. 

Electrical system control system in 
the 600 uses magnetic amplifiers and 
transistors. 

Under study and a possible future 
proposal is a system composed of a gas 
turbine compressor and air turbine 
motor which could be mounted in the 
aircraft to obtain self-sustained system 
operation. 

Gas turbine compressor would be 
started off the battery and would fur- 
nish bleed air to start the aircraft en- 
gines and supply air for the air turbine 
motor which would in tum drive a 
separate alternator and furnish electri- 


cal power. The compressor also would 
furnish air for operation of a Freon air 
conditioning system in conjunction with 
electrical power from the alternator. 
Installation would replace the air bottle 
used in starting and would enable the 
cabin air conditioning system to op- 
erate on the ground without outside air 
or electrical power. 

An electrical system feature is a wind- 
shield temperature control which keeps 
a constant power on and applied to the 
surface and holds the temperature 
within plus or minus 5F, instead of the 
usual thermal on-off switch. Automatic 
controls incorporate magnetic amphi- 
fiers which in turn automatically adjust 
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for resistance change due to aging of the 
windshield material. 

Avionics for the 600 and 880 have 
been racked and packaged to the modu- 
lar concept and Arinc specification for 
cooled racks. Resulting plug-in naviga- 
tion and communication equipment 
will be easy to check out and replace 
when malfunction would otherwise 
delay a flight. 

Sensing antennas have been placed 
in the dorsal fin rather than in the belly, 
and VHF communication antennas as 
well. The VHF antennas are heavily 
top-loaded stubs especially designed for 
this mounting. Rotating flush loops of 
the cavity type are mounted in the 
vertical stabilizer. An isolated portion 
of the fin is the high frequency antenna 

Radio interference group has a test 
stand which uses production harness 
and hardware to check compatibility of 
avionic components. <A _ functional 
mockup also is in use. 

A thin wall sandwich 
Fiberglas laminate is used. 

On the 600 alone, provisions have 
been made for Doppler navigation radar, 
and a dual weather radar readout in the 
cockpit. 

Vapor cycle air conditioning system 
is standard equipment on the 600 and 
880. Freon equipment is used in the 
refrigeration portion of the air condi- 
tioning (AW Dec. 16, 1957, p. 93 

Air distribution systems are 
for passenger and flight crew compart 
ments, with main cabin outlets run 
ning along the upper cabin wall at the 
overhead shelf level. 


radome of 


separate 


Anti-Ice Systems 

Both the 600 and 880 use hot air 
and electric anti-ice, with bleed air in 
wing and engine areas and the electrical 
type used on empennage 

For the 600, bleed air ducting 1: 
extended to the leading edge slots, with 
a unigue telescoping section of tubc 
connecting the 4-in. main duct with 
slots to maintain anti-ice flow when 
the slots are extended. Main duct 
mounted on the forward 
front wing spar and has saddle attach 
ments which have provisions for wing 
flexure. 

Slots are dual-sheet construction, a 
thick outer skin which has depressions 
chemically milled and a thin inner skin 
Anti-ice duct is piccolo tube which r 
leases air into passages between inner 
and outer skins. 

Bleed air on the 880 
off at 850F and higher and is ducted 
hot rather than being cooled befor 
entering ducts. Nominal anti-ice sys 
tem flow pressure is 13 psi 

Fuel for the 600 is carried in 
main wing tanks which have two com 
partments each, one center section 
tank with five compartments, four 
antishock body tanks. Total fuel ca 
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pacity is 101,200 Ib., of which 72,150 
lb., 1s in wing integral tanks, 20,750 
lb. in center section tank, 8,300 Ib. in 
antishock body tanks. 

Fuel system is designed to accommo- 
date JP-1, JP-+4 aviation gasoline and 
kerosene. 

Refueling provisions include gravity 
hil through the top of wing filler open- 
ings as well as a pressure fueling sys- 
tem. Pressure fueling has two fittings 
in each wing, mounted at one location 
outboard of the outer engine pods. All 
tanks can be refuled by the pressure sys- 
tem from zero to full capacity in about 
15 min 

Pressure refueling control panel is 
located in each wing directly aft of 
pressure refueling fittings, and behind 
rear wing spar. Provisions here are for 
communication with the pilot compart- 
ment and appropriate gages and con- 
trols for refueling either across the 
board or selectively. W ing center sec 
tion tank may be refueled simultane- 
ously with the mains from pressure fit- 
tings. 

Refueling sequence has mains filling 
first, then the antishock body tanks. 

Main tanks have fore and aft com- 
partments, the forward section supply- 
ing fuel to the engines while the rear 
replenishes forward. Manifolding is 
such that while each engine normally 
receives fuel from its associated main 
tank, any engine may be run from any 
tank. 


Fuel Circulation 


Fuel circulation is by gravity flow, 
where applicable, and boost pumps. In- 
stallation of wells in the main tanks 
precludes accidental starvation of an 
engine during maneuvers. 

Wing center section fuel is pumped 
into the manifold which is connected 
to the left and right wing crossfeed 
system 

Venting is conventional, and required 
fuel expansion is provided in the anti- 
shock bodv tanks. 

Fuel dump system provides for re- 
ducing airplane weight to maximum 
landing value and utilizes hydraulically 
driven pumps which can empty; the in 
board main tanks and electric pumps 
which can empty the center section 
tank. Jettison pipes for the 600 are in 
antishock body rear point, while on the 
880 they extend aft from a point about 
in the center of the outboard main 
tanks 

Fuel gaging system provides for 
weight aboard ‘cach tank and a totalizer 
for the weight aboard the aircraft. 

Since a \ ariety of engine starting sys 
tems is being required by various cus- 
tomers for the 880 and 600, Convair 
has standardized on an external pneu- 
matic source for the basic ori wa 
Air bottle starts with in-line combus- 
tion starters on either one or both in- 
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AERODYNAMICISTS & STRUCTURES ENGINEERS 


openings on advanced 


VTOL Projects... 


Bell Aircraft is making steady progress toward the 
development of high-performance, jet aircraft which 
will take off and land vertically in a conventional 
attitude. Two test vehicles, one of them the X-14, 
have been flown successfully. 


Expansion of this VTOL program has created open- 
ings for experienced aerodynamicists and structures 
engineers with experience in these fields: 

Aircraft or Missile Aerodynamics 

Fiutter and Vibration 

Flight Control! Systems 

Propulsion Systems Design and Analysis 

Armament and installation Layout 

@ Structural Design and Analysis 

Here are challenging, long-range opportunities to 
participate in the development of the planes of 
tomorrow. Top drawer salaries and benefits with a 
world of room for rapid advancement. Please 
write: Supervisor of Engineering Employ- 


ment, Dept. E-48, BELL AIRCRAFT CORPORATION, 
P.O. Box 1, Buffalo 5, N. Y. E 1 


Aarcrf O come 





World's largest 
producer of 
components 
mira 


For example, Rohr builds the complete, 40-foot fuselage section, jet pods 
and struts, sound suppressors and thrust reversers, and horizontal sta- 
bilizers for the great, new Boeing 707 Airliner, as shown above. 


The fact that our record backlog 
figure is over 50% commercial 
contracts is just one of many reasons 
Rohr offers unusual security 
along with professional growth 


to highly-skilled aircraft engineers.* 


Please forward resume to J. L. Hobel, Industrial Relations Manager, 
Rohr Aircraft Corporation, Chula Vista, California, Dept. 8. 
Citizenship required. 


Chula Vista and Riverside, California 





board engines can be provided if the 
customer so desires. 

Under emergency conditions, the 
600 and 880 landing gears can be ex 
tended by a system which is basically a 
gravity drop-lock. Landing gear doors 
are extended pneumatically and are 
locked open and stay open. 

For emergency descents, the pilot 
can use the main landing gear and 
spoilers simultaneously. 

If flaps and the leading edge device 
are stopped by an asymmetry sensor 
system, they stay in position and the 
pilot flies with them fixed. 


Manufacturing Program 


Currently, 90% of the assembly tool 
ing for 880 production is completed and 
98% of the detail tooling is finished 
Tooling completion is scheduled so that 
required tools are available when the 
are needed 

Some 28% of the 880 structural 
fabrication is subcontracted, with th 
cost of tooling as well as space requir 
ments limiting the amount which can 
be accomplished at Convair’s San Dieg 
facility 

Plans already have been made for be 
ginning in 600 production, with a start 
contemplated about the time the 28th 
airplane of the TWA-Delta 880 order 
is nearing completion 

Introduction of other versions of th« 
basic 880 such as the 200,000 Ib. model 
and the increased skin gage model, a 
well as the 600 itself, contemplates hav 
ing tooling which is adaptable to all 
where applicable 

A case in point is the main wing 
box. Inside dimensions of this section 
are identical for the 880 and 600, so 
same basic wing bucks are usable. Spe 
cial fittings accommodate difference 
created by such things as spar web thick 
ness variations 

Currently, three sets of wing bucks 
ure in use for 880 production. At thi 
proper time, one will be adapted to 60! 
wing production. As applicable, all 
will be changed. However, a chang« 
over can be accomplished which wi 
cnable reconversion should a large order 
for the big 880 model come along 

Present planning has the main pr 
duction line for the 880 proceeding 
linearly through two buildings, with 
subassemblies fed in from the side 
required 

When 600 production starts, the spc 
cial tooling required for this model will 
be located in another building wher 
parts will be fabricated, then taken to 
the main production line and inserted 
into the production flow at the proper 
position 

Tooling such as hydropress, stretch 
formers and detail tools for such items 
as gas-tight fittings will be peculiar to 
each model of the airplane ; 

Biggest problem is setup time for 


1] 
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large tools such as spar mills. Once a 
setup 1s complete parts can be com- 
pleted fairly fast. 

In assembly tooling, the “also use” 
philosophy will apply as much as possi- 
ble. Where one tool can be adapted for 
dual model production, this will be 
done, and where tools for simultaneous 
production of parts for different models 
are required, tooling for each model 
will be provided. 

Planning requires, where tools must 
be converted from one model to an- 
other, that enough parts will be fab- 
ricated before changeover to fulfill the 
existing program and provide adequate 
spares. 


Tools for Spares 


Additionally, tools and capability will 
always have to be retained for fabrica- 
tion of certain types of parts for con- 
tinuing spares requirements. In such 
situations, special tools will be retained 
even though they have capability for 
conversion to another program. 

Good planning has been required 
tor the interchange from the basic 880 
to the 600 in view of the lead time re- 
quired for tooling conversion. Adequate 
stocks of vendor items such as extru- 
sions have been ordered and will be 
fabricated as required insofar as it is 
possible to foresee future requirements, 
although inventories of such items can- 
not be allowed to get out of hand due 
to high costs. 

With wing buck conversion for the 
600 to be started at about airplane No. 
28—the early time entry being made to 
meet flight test schedules—new fuselage 
manufacturing will also start, although 
this is expected to be less of a problem 
than wings. With the additional length 
being in the constant section, some 
idditional length has been made in nose 
ind tail production sections, while the 
werwing barrel section remains essen 
tially the same. Airplane is built in 
three major sections here: the forward, 
overwing and rear, and the front and 
back are lengthened for this production 
phase. 


Antishock Body Attachment 


Antishock bodies on the wing made 
ssembly too large for a Scotchwelding 
oven, which has resulted in their being 
attached by other methods and in 
bladders being used in the tanks 

Antishock body dimensions are, fort 
the inboard, smaller body, 23 ft. long 
and 3.3 ft. thick at the maximum point 
Larger outboard bodies are 25 ft. long 
ind 4.2 ft. thick 

Manufacturing standards for the 880 
and 600 have been set at a point which 
meets aerodynamic smoothness require- 
ments for surfaces, yet are within toler- 
ances which can be held both in the 
factory and in line maintenance. 

A substantial aid in the 880 program 
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has been the company’s metal mockup, 
in which accurate dimensions can be 
ascertained for such parts as electrical 
harness, fuel and hydraulic tubes, and 
others. 

Working with the 
exact sizes can be determined, reducing 
the “cut and fit” portion of manufac 
turing to an absolute minimum 

A real advantage here is that work 
ing from a metal mockup, should an 
unusual part request come in from a 
remote location, say a request for a 
piece of hydraulic line which was punc 
tured by an unusual accident, the exact 
length can be sent which will fit with 
out requiring adjustments and jockey 
ing which would be hard to accomplish 
on a remote field. 

In its test program, Convair has gone 
through normal structural and acoustic 
programs and has done a combination 
thermal-acoustic test on a 228-in. fuse 
lage section. 

One result was changeover in the 
frame between first and second win 
dows (880 and 600 use three panes 
in each window) from metal to Fiber- 
glas as a thermal insulation, precluding 
a frosting problem on the middle pane 


Cabin Air Outlets 


Much time and money was spent in 
developing outlets for air into the 
cabin, with consideration for tooling 
and production costs, maintenance and 
efficiency as well as noise level involved 
Resulting letter slot principal outlets 
and special individual passenger eye 
ball outlets were adjudged worth the 
effort. 

Complete air conditioning 
was mocked up and tested 

Ihe airplane's passenger seats went 
through a “‘delethalizing” test program 
to get the best safety levels obtainabl 

Having had a large and widespread 
sale of its last transport, the 240-340 
440 series, Convair has a _ well-estab 
lished customer service system 

However, with the advent of the jet 
programs, the 
brought up to date to give more and 
better and philosophy is 
changed somewhat to match jet opera 
tions 

Service structure for transports is in 
two general categories 

Ihe service engineering staff, which 
is in the plant, handles correspondence 
of all kinds with their 
problems 

Field service personnel are similar to 
the technical representatives (tech reps 
of former davs 

They work on maintenance and 
training programs for the 
people at the customer's site 

Service engineering people do not 
try to solve customer troubles; instead 
they can draw on the entire engineering 
department for talent to obtain a r 
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IT’S ALWAYS ‘WINTER’ 


Controlled Heat 
is packaged by 


Safeway 


and delivered anywhere 


Whether it is the frigid altitudes at which manned 
aircraft fly, the cold, trackless space domain tra- 
versed by missile and satellite, or the icy arctic 
wastes of DEW Line installations . . . it is always 
“winter” somewhere. 

To keep sensitive equipment, fuels, propellants 
and lubricants at correct operational temperatures 
in any cold environment, controlled heat must be 
delivered with utmost dependability. SAFEWAY 
delivers it — anywhere. 

Among the wide variety of heating blankets and 
woven-wire heating elements successfully engi- 
neered by SAFEWAY to meet tailor-made specifi- 
cations are: 

e heating blankets for honeycomb and 
metal-to-metal bonding 
de-icing units for airfoil surfaces 


heating elements for launching equipment 
and airborne gyros, cameras, computers, 
servos, batteries for missiles or aircraft 


e radiant heating panels for industry 
e defrosting units for industrial and com- 
mercial refrigeration 


If it has to be heated (and the “it” can be just 
about anything), you can rely on SAFEWAY 
engineers to study your problems and — without 
any obligation — submit an appropriate recom- 
mendation. 


FOR YOUR COPY OF A 
FACT-FILLED FOLDER, 
PLEASE WRITE TO: 


HEAT 
ELEMENTS 
. INC. 


680 Newfield Street - Middletown, Connecticut 
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TYPICAL cockpit panel layout for Navcom 100 series equipment. Indicator at left displays visual omnirange and instrument | 
tem data from navigation module and glide slope receiver. Automatic direction finder display and VHF receiver and transmitter are at right 


Lear Designs Lightplane IFR Equipment 


By James A. Fusca weet all requirements of the CAB’s_ |! 
echnical Service Order specifications tl 

Los Angeles—Line of lightweight, but with economy of parts and prod tw t 
low-cost avionK equipment for privat tion including the saving f volume t } 

nd business aircraft said to meet Civil parts purchases stending f 
\eronautics Board specifications for ait rhev anticipate production of 3 

ne use under instrument flight condi nits this vear and a minimum of 6,00 f \ 
tions has been developed by LearCal units « ich vear after f \\ 
Division of Lear. Inc Ihe Navcom 100 line includes 

Major reason for the development © VHF receiver. Receiver as supplice tomat 

rogram is the opinion of the company . 


that CAB will adopt proposals presenth, 
nder consideration requiring all air- 
raft using the airways to be equipped 
with communications and navigation 
ce meeting a common = standard 
Other avionic manufacturers report 
edly are developing equipment for the 
me purpose 

Lear calls its avionic package fhe 
Navcom 100 senes equipment. Series 
consists of VHF receivers, transmitters, 
navigation modules, glide slope receiv 
ers, marker beacon receivers, display in 
struments, and power supply-modulator- te 
iudio amplifer modules, in versions power 

, > a AMPLIFIER 

capable of 12 or 24 volt operation 
Equipment can be assembled in build 
ing block fashion so that a private pilot 
can begin with a minimum installation ee Serany 






ind expand it as desired. 
Lear officials say that Navcom 100 NAVCOM 100 VHF transmitter shown with cover removed. Transmitter provides % 
scries equipment has been designed to digitally tuned channels spaced 100 ke. apart between 118.0 and 126.9 m« 
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NORD CT-20 


Turbo powered 
Radio controlled 
Target Drone 





Zero launched from its own porta- | 
ble trailer, the CT-20 CAN BE 
EASILY TRANSPORTED AND | 
OPERATED FROM unprepared 
areas. Recovery is by parachute. 


Designed and built to fly like a 
fighter, the CT-20 offers high per- 
formance at low operating cost | 
with a minimum of ground con- | 
tro! and support equipment. 


PERFORMANCE 
Speed (32,800 FT) 560 MPH 
to 32,000 FT 6 MIN. 
Service Ceiling 40,000 FT. 


Time 


Production is now underway to 
supply the French Army, Navy 
and Air Force. It has also been 
recommended for use by the US | 
7th Army in Germany. 


For complete details write: 


NORD AVIATION 


Rue Beranger 


Chatillon/Seine/Paris, France 
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Warhead Device 


Jupiter warhead device, recovered follow- 
ing recent nose-cone re-entry tests, was found 
to be in perfect operating condition when 
returned to laboratory for test, according 
to Ford Instrument Co. which designed 
the device in cooperation with atomic war- 
head laboratories of Army Ballistic Missile 
Agency at Picatinny Arsenal. Purpose of 
device is not disclosed, but it may serve to 
control the timing of warhead explosion. 


nel when tuned to a localizer frequency. 
e VHF transmitter. ‘Transmitter comes 
with 90 crystal controlled channels with 
100 ke. spacing over a frequency range 
of 118.0 to 126.9 me. and can be ex- 
tended to 131.9 me. to supply 140 
channels. Transmitter also has digital 
tuning for direct frequency selection. 
Average power output under standard 
test conditions is 4 w. Weight is 2.6 lb. 
e Power supply-modulator-audio ampli- 
fier. Transistorized power supply, 
modulator and audio amplifier make up 
a single remotely-located module weigh- 
ing 2.3 Ib. Cost of this unit with trans- 
mitter and receiver is $1,095. Power 
supply is capable of supplying a naviga- 
tion module and glide slope receiver. 
e Navigation module. Remotely 
mounted with power supply module, 
the navigation module provides visual 
omnirange and localizer signals auto- 
matically to a display indicator, and in- 
cludes a marker beacon receiver with 
cither an aural or single light-aural in- 
dication. Accuracy is stated to be plus 
or minus one degree under standard test 
conditions. Module weighs 4.5 Ib. 

@ Indicator-course selector. ‘wo models 
of indicators can be used with the 
Navcom 100 series equipment. The less 
expensive model weighs 1.2 Ib., incorpo- 
rates an omni bearing selector, to-from 
and left-right indications, and provides 
direct reading of reciprocal bearing. 
More expensive model weighs 1.5 Ib., 
adds glide slope indication and flag 
alarms for glide slope and localizer. This 





DYNA-SOAR 


SPACE 

FLIGHT 

VEHICLE 

of the future 
* 


OPENS KEY 
POSITIONS IN 


AUTOMATIC CONTROL 
SYSTEMS 


ELECTRONIC DISPLAY 
STRUCTURES RESEARCH 


HYPERSONIC 
AERODYNAMICS 





STRESS ANALYSIS 


STRUCTURAL LOADS 
ANALYSIS 


HUMAN ENGINEERING 


WEAPONS SYSTEMS 
ANALYSIS 


OPERATIONAL 
ANALYSIS 


Desired qualifications: Proven 
Experience in responsible posi- 
tions in aircraft or missile in- 
dustry. Technical and Mana- 
gerial capability, cognizant of 
state of arts. Advanced de- 
gree: ME, AE or EE. 





Send resume to: 
Engineering 
Employment 
Supervisor, 
Dept. E-46, 

BELL AIRCRAFT 

CORPORATION, 
P. 0. Box 1, 
Buffalo 5, 
New York. 
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TWO fixed-loop automatic direction finder antennas at right are being mounted atop DC 


indicator is used with the svstem when 
a glide slope receiver is included. 

Both 10 and 20 channel glide slope 
receivers can be added. Correct fre- 
quency is selected automatically when 
localizer frequency is set at the VHF 
receiver. Optional equipment includes 
a three light-aural marker beacon re- 
ceiver which weighs 2 Ib. The com- 
pany’s standard Automatic Direction 
Finder receiver for private pilots (Model 
\DF-12-E2) which weighs 17.8 Ib., can 
be included with the Navcom 100 
equipment 

One of the developments that Lear 

officials say will have application in 
both private and commercial aircraft 
is a flush-mounted, fixed loop antenna 
system for automatic direction finders. 
Working on the goniometer principle, 
a technique which gains certain electro- 
mechanical advantages by utilizing two 
small antennas to reproduce the field 
present at two much larger antennas, 
the new system employs 
¢ Fixed-loop antenna. Flush antenna 1s 
20 in. long by | in. high and slashes 
aerodynamic drag of externally-mounted 
rotating loop ADF antennas. Physically, 
the antenna consists of two loops wound 
over a flat ferrite slab, encased and 
sealed in a plastic housing which 
mounts either on the top or bottom of 
an aircraft. 
e Remote sensor. Remote 
equipment consists of an RF resolver, 
servo motor and—for remote indication 
—a synchro-transmitter. For private and 
business aircraft, the resolver is mounted 
within the panel indicator. Commer- 
cial aircraft employ a remotely located 
goniometer unit that drives the radio 
magnetic indicators on the cockpit 
panel. 

car development brings signals from 
the two large antenna loops to the stator 
coils of a resolver, with the rotor acting 
is a search loop. Signal induced in the 
rotor is a function of the physical posi- 
tion of the rotor relative to the stator 
windings. Therefore, output of the 
rotor is identical with the output of an 
ordinary loop antenna. 


sensing 
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Hail Detector Device 
Measures Electricity 


Sleet and _ hail 
hazard for jet airliners, may be avoided 
by the use of a hail detector measuring 
strength and orientation of any atmos 
pheric electrification field 
airplane. 

The strong correlation between at 
mospheric electricity patterns around 
clouds and the presence of hail was 
found by Meteorology Research Inc. of 
Pasadena, Calif., in carefully controlled 
experiments with seeded clouds for the 
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nent Executives — 


SEND FOR NEW COMPLETE ECONOMIC 
STUDY OF METROPOLITAN MIAMI 


LET US SHOW YOU HOW YOUR 
COMPANY CAN PROFIT BY LOCAT- 
ING IN THIS FAST GROWING AREA. 


A 24 section, complete economic analy 

sis has just been prepared to supply you 
with complete data which will assist in 
determining how your particular man- 
ufacturing or statewide, national /inter- 


national distribution 


operation can 


profit here. This important study will be 


mailed to you free of charge 


in strict- 


est confidence—if you write, on your 
letterhead, to the address listed below 


Please . .. no employment applications. We are deluged with resumés 


from engineers, tool makers, technicians, Ph.D.'s, etx 


and cannot 


possibly aid in placement requests as we already have a tremendous 
surplus of skilled and professional! labor here now. Sorry 


John N. Gibson, Director 


DADE COUNTY 
DEVELOPMENT DEPARTMENT 


Section: 30 


Chamber of Commerce Bidg. + Miami, Florida 
An agency of the Metropolitan Miami government 
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HUNTER 


During the week he’s a civilian, a guy 
down the street. On weekends he hunts, 
not for deer or ducks, but for submarines 
far out over the ocean. He's a Naval Air 
Reservist and this is his latest job because 
subs are capable of launching missiles 
against us. On weekends he flies 
Grumman S2F-1 Trackers from coastal 
air stations. If necessary, he'll join one 
of the many Anti-Submarine Warfare 
squadrons now aboard carriers. 


Anti-submarine S2F-1 Trackers are 
another example of Grumman helping to 
make the United States Navy a deterrent 
against all-out aggression, plus our 

most effective police force in cases of 
international delinquency. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Bethpage Long Island . New York 
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Expansions, Changes 
In Avionics Industry 


Recent changes, expansions and 
mergers announced by avionics manu 
facturers include the following 
e Air Logistics Corp., Pasadena, Calif., 
will purchase Polaris Engineering of 
Inglewood, Calif., engaged in develop- 
ment and manufacture of instrumenta- 
tion and controls. New subsidiary will 
be known as Metrolog Corp., will con- 
tinue to be headed by Dr. Charles J. 
Breitwieser and Dale H. DeMott. 

e Computer Equipment Corp. is new 
name of company formerly known as 
Digitron, Inc., Los Angeles. New name 
is intended to better reflect nature of 
company’s business 

@ Fairchild Camera & Instrument 
Corp., Syosset, L. I., N. Y., has pur- 
chased assets of Acme Telectronix divi- 
sion of NEA Service, Inc., Cleveland, 
Ohio, producer of telephoto, facsimile 
and x scanning equipment. 

e Instruments for Industry, Inc., has 
moved into new 38,000 sq. ft. plant at 
101 New South Road, Hicksville, N. Y 
e CBS Laboratories will move from 
New York City to new research center 
on High Ridge Road in Stamford, 
Conn., early in the fall 

e Epsco, Inc., Boston, Mass., has set 
up West Coast division at Anaheim, 
Calif., to design, produce and market 
high-speed data processing systems 
Wallace E. Rianda has been named 
vice president and general manager of 
Epsco-West, and William F. Gunning 
is technical director, with Ralph Mc 
Curdy in charge of production 

e GPE Controls, Inc., is new name of 
the former Askania Regulator Co., a di- 
vision of General Precision Equipment 
Corp. 

e Schaevitz Engineering has moved 
from Camden, N. J. to new 50,000 


Jet Heat Indicator 


Jet engine inlet temperature indicator, 
servo-driven, is reportedly accurate to within 
one degree in the 500C to 1,000C range, 
operating from output of chromel-alumel 
thermocouples. Pointer provides rough in- 
dication of temperature, digital counter 
gives precise figure. Over-temperature red 
warning light can be pre-set to come on at 
any 10-deg. point between 0 and 1,200C, 
with press-to-test feature to check circuit 
and automatic indication in event of system 
power failure. 


Pennsauken, N 


sq. ft. plant in 
instrumentation and 


Company makes 
controls 

© Sequoia Wire & Cable Co. has ac 
quired Hall-Scott Electronics of Bur- 
bank, Calif., both producers of wire 
and cable assemblies. Sequoia is division 
of Mandrel Industries 

® Raytheon Manufacturing Co. has 
created new Government Services di 
vision to provide field engineering, in 
stallation, repair and overhaul, training 
and technical publication services to 
firm’s government customers. Orrville 
L. Dewey heads new division 

¢ Tempo Instrument Inc., Hicksville, 
N Y., has moved all its operations 
into new 10,000 sq. ft. plant on Com- 


mercial St., in Hicksville Industrial 
Park 


grr tg) he —ernns 
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> Hot Avionics Competition — North 
American Aviation Inc. is presiding over 
one of the hottest 
airborne avionics field—selection of con 
tractors to produce Mission & ‘Traffx 
Control (M&TC) systems for its F-105 
ind B-70. Mission & Trafic Control 
system is similar to Communication 
Navigation, Identification (CNI) inte- 
grated package, but also includes sta 
tion-keeping and rendezvous capability 
Bids for the F-108 business have been 
at North American for some week 
while those for B-70 were due last week 
Companies bidding for B-70 includ 
Bendix Radio, Federal ‘Telecommunica- 
tion Laboratories, Hughes Aircraft 
Packard-Bell, Radio Corp. of America 
ind a team headed by Collins Radi 
which includes General Electric, Sperry 
Gyro and Hazeltine. Collins is 

sidered a top contender because 

CNI system experience on the | 


4H, FSU-3 and A3J 








ompetitions in the 


> Weather Radar on TV—Novel mar 
ket for airline weather radar has been 
developed by Collins Radio. Two tel 
vision stations, one in Dallas and th« 
other in Cedar Rapids, lowa, have in 
stalled weather radar in their studi 
and televise the radar scope pictu 
during their weather telecasts. Plasti 
overlay shows location of radar-detected 
storms with a superimposed map of th 
local area 

> Blimp Navigator—Compact 30 lb 
Doppler navigator, AN/APN-77 
stalled on Navy blimp which recent 
completed Arctic mission, provided 
crew with indication of blimp’s ground 
speed as well as movement in any di 
rection across a vertical and horizontal 
plane. Developed by Sanders Associ 
ites, lightweight system employ 
tinuous-wave techniqu 





PIAWE FAX 


by STANDARD OIL 


COMPANY OF 


CALIFORNIA 


Flying the Yukon air trails for “black gold”! 


‘Maneuvering through difficult areas requires instant 


The Alaskan Yukon country is one of the world’s roughest 
spots to search for oil . . . even by air. Helicopter pilot 
Budd Darling, of Skyways Inc., Portland, Oregon, special- 
izes in flying geologists and oil survey parties into remote 
and unusual areas, inaccessible to other types of aircraft. 
To allow examination of outcroppings or collection of ore 
samples, he frequently touches down on mountain ridges 
just wide enough to take the skids of his helicopter, a 
Bell 47G2, with a 260 h.p. Lycoming engine. 


engine response at all times, including frequent use of full 
emergency power,” says Budd Darling. “We can’t take 
chances on spark plug fouling or rough running. That’s 
why we use Chevron Aviation Gasoline and RPM Aviation 
Oil Compounded.” Skyways Inc., uses Chevron and RPM 
Aviation Products exclusively for their home-based opera- 
tions at Portland’s Troutdale Airport as well as their 
Alaskan flights. 





TIP OF THE MONTH 


On night landing approaches, 
keep clear of all towers! Many of 
them have diagonal supports 

to the ground and while towers 
carry warning lights, supports 
are sometimes hard to see. 


We take better care of your plane 
non (FEM) 
CHEVRON 
AVIATION 


GASOLINE 
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Support Gear Tailored to B-58 Systems 


By Craig Lewis 

Ft. Worth—Applving the weapon 
system concept to the ground support 
problem, Convair is designing a detailed 
maintenance program for the B-58 
which calls for development of ground 
support equipment specifically tailored 
to the bomber’s sophisticated svstems. 

Convair design of the B-58 mainte- 
nance plan marks a departure from 
previous practice. It permits develop- 
ment of a family of ground support 
equipment which is matched to the air- 
plane’s complex systems and closely 
related to a single, integrated mainte- 
nance and operation plan. 

The plan covers Air Force mainte- 
nance on squadron, field and depot 
levels, and it includes all the test gear, 
ground handling equipment and tools 
which will be involved in maintaining 
ind overhauling the B-5S8. 

Wherever possible, standard ground 
support gear is incorporated in the plan 
Equipment for airframe maintenance, 
for instance, is not too different from 
that used on previous aircraft, and the 
B-58 will require the usual vanety of 
workstands, slings, towbars, jacks and 
imilar gear. 


Specialized Equipment 


Some of the equipment must be 
pecialized, however, and it is in this 
irea that the weapon system concept 
is especially valuable. System charac 
teristics and special requirements can 
he ‘determined at an early stage so 
2zround support equipment can be de- 
signed and developed along with the 
airplane so as to be ready to operate 
when it goes into service. Equipment 
for the B-58 is scheduled to be on site 
ind ready to go 30 davs before Strategic 
\ir Command gets its first B-58. 

One problem is created by the unique 
pod in which the B-58 carries weapons, 
fuel or other gear on its various mis- 
sions. Current bomb hoisting and load- 
ing gear is not too efficient for handling 
the pod, so Convair has under way 
a major effort to design gear which will 
make it easy for Air Force crews with 
low skill levels to handle and load pod. 

Another major development area in- 
volves the test equipment needed to 
check out the complex electronic and 
clectromechanical svstems in the B-58 
Ihe bomber represents an advanced 
state of aircraft development, and the 
zear used to test its svstems and keep 
it ready to fight must also reflect tech- 
nology in keeping with this advanced 
development. 


AVIATION WEEK, September 15, 1958 


his test gear generally falls into four no-go features, can isolate malfunction 
categories: and are self-checking. Modular con 


© Confidence testers—small, portable, struction gives them flexibility, simp! 
simple testers for fight line use. They fies maintenance or repair of the test 
determine over-all operating condition — gear itself 

of the system on a go, no-go basis e Component testers—used in the an 
e Subsystem evaluation testers—used in frame and engine shop. They can test 
periodic inspection for complete svstem line replaceable units to see whethe 


evaluation. They have automatic go, the operation of components is within 


CONVAIR uses models to plan its ground support system for the B-58. Stands and oth 
equipment for airframe maintenance are standard, but have been specially designed for 
the B-58 weapon system. Electronic equipment for checking out the bomber’s sophisticated 
systems has been specifically designed for them and is self contained in mobile units 


US FIR FORCE 
CLIMATIC LABORATORY 
AIR PROVING CROUND CENTER 
sfECLIN AIR FORCE BASE FLORIOR 
$80 





B-58 is prepared for testing under temperature conditions ranging from —65F to +1651 


at the Air Force’s Climatic Laboratory, Eglin AFB. Laboratory measures 200x250 ft 


119 





Life of a Field Engineer, number 3 of a series 


The Hughes Field Engineer’s responsibilities 
includes liaison with such high-level Air Force 
personnel as the squadron commander, the 
base commander and other important Air 
Force representatives. 

The Field Engineer represents all the techni- 
cal and scientific knowledge of the Hughes 
Aircraft Co. He assures the Air Force maxi- 
mum field performance of the Hughes Elec- 
tronics Armament System and guided missiles. 


This background in dealing with command 
personnel and experience in working with 
over-all systems provides the Hughes Field 
Engineer an assured and unlimited future in 
the field of electronics. 


IF YOU ARE AN ENGINEER OR 
PHYsicisT interested in this stimulating 
and rewarding work, send a brief outline of 
your experience to the address below. 





The West's leader in advanced electronics 


RESEARCH & DEVELOPMENT LABORATORIES Scientific and Engineering Staff, Hughes Aircraft Co., Culver City 9, California 





illowable tolerance. Malfunctions can 
be isolated to a replaceable subassembly. 
¢ Depot equipment—includes items of 
ticld and flight line gear, adapted for 
cepot use, plus standard test equipment. 

\ number of design objectives were 
considered in the development of tac- 
tical ground support equipment. A 
basic purpose was to give the B-58 a 
high in-commission rate, so Convair 
aimed at a simple, rapid test and 
troubleshooting system which would 
involve a minimum of ground operating 
time. Keeping USAF personnel prob- 
lems in mind, the engineers designed 
for minimum requirements for per- 
sonnel of high skill levels and for mini 
mum training requirements. 


Reliability Factor 


Reliability is a key necessitv in the 
test equipment. In addition, Convair 
is trving to develop a system that will 
aftord casy maintenance at the base 
level, thus cutting the need for spares. 
\ minimum of maintenance man-hours 
ind the lowest cost commensurate with 
yperational and maintenance require- 
ments were other goals. 

The B-58 was designed for easy main- 
tenance, and each system and subsystem 
has test points on the aircraft for evalua 
tion. Systems are packaged in compo- 
nents, called line replaceable units, 
which are quickly and easily replaced. 
Vhese line replaceable units can then 
he taken to the shop and malfunctions 
can be traced to plug-in type subcom- 
ponents 

Confidence testers are relatively 
imple devices used on the flight line 
to indicate catastrophic failure. One 
example is the 60 Ib. IFF (Identifica- 
tion Friend or Foe) system tester that 
is set up in front of the airplane. It 
measures 12 x 12 x 18 in. and has a 
telescoping antenna that extends to a 
» ft. height. 

Should a confidence tester show a 
system failure, the ground crew can 
wheel up the appropriate subsystem 
evaluation tester and isolate the faulty 
line replaceable unit for removal and 
replacement. 

his test gear generally is go, no-go 
type equipment and has simple read- 
outs designed for use by relatively un- 
skilled USAF flight crews. 

Mobile test units are self-contained 
ind run off the same ground unit power 
source feeding the B-58 system being 
tested. They have analog or digital 
computers in them, depending on the 
type used in the system tested. Testing 
is programmed with punched tape, and 
the unit produces a simple readout de- 
signed for an unskilled operator. Since 
maintenance men must be sure that any 
malfunction that occurs is in the B-58 
svstem and not in the test system, the 
test units have a self-check program 
they have worked up and which they 
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“h -AIR VALVE 


PACKAGE UNITS 


NOW SUPPLYIN 
GUIDANCE SYST 
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EMS OF PRODU 


G HEATED AIR TO 


CTION MISSILES 


@ ALL COMPONENTS THERMOSTATICALLY 


CONTROLLED 
@ DELIVERS — 180 CFM AT 5.0 IN. oF 
WATER. 
@ LENGTH — 25 IN. DIAMETER — 4.25 IN 
WT. — 17# MAX. 


@ SOLENOID OPERATED AIR VALVE. 


@ 28 VOLT D.C. POWER. 


ERSEY 
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SON RESEARCH INC 


A WESTERN WIRE PRODUCT 


NEW CHISEL POINT “CASTLE COTTER” 
PREVENTS HAMMER DAMAGE 
to valuable fittings 
ESPECIALLY DESIGNED FOR SECURING CASTELLATED NUTS 


ee 


* Chisel point—easy entry 
for speed and assembly 


No hammer damage to boit, nut or costly fit 
tings. Western Wire's new CASTLE COTTER 
slides smoothly into the castellated nut with- 
out forcing. Saves time, money and damage 
on fast assembly lines 


All sizes available for Industrial, 
Aircraft, Automotive use. WRITE 
or wire for CATALOG No. 591 


Maximum Speed and Safety 


New offset 

countersinks wit?! 
forcing. Extra long 
prong clinches easily 
to (maximum “‘safe"’) 


position 


A2%) WESTERN WIRE PRODUCTS COMPANY 
1425 So. 18th St St. Lowis 4, Mo 








ALL-CHANNEL 
VHF COMMUNICATIONS 


WITH REVOLUTIONARY 
ALL-NEW 
TRANSISTORIZED POWER SUPPLY 


(50 ke spac- 





* 90-360 ch | tr we 
ing; 118-135.95 mc) 

@ 90-560 channel receiver (108-135.95 mc) 
Permits crystal-controlled tuning to VOR/ 
LOC freq and It glide 
slope channeling. 

Permits SCS, DCS or completely flexible 
cross channel tuning. 

New transistorized power supply saves 
space and 4 pounds weight. 

CAA TSO’d for scheduled airline use. 

22 pounds total weight, V2 ATR. 








Send for new di Pp 


NaCO 


NATIONAL AERONAUTICAL CORP, 
Fort Washington, Pa. 








NEW 


al od 1 on oO) O) = 8 
FILLER CAP” 


GUIDE pyar 


simplifies 
design-procurement! 


It’s the key to a wide range 
of pre-tooled filler caps and 
components. Units adaptable 
to aircraft, missile, ordnance 
and other activity fueling 
systems. Many combinations 
direct from stock. Why 
duplicate? Write for your 
guide today! 


SsSsPr=_EcCco 


(Stee! Products Engineering Co.) 
DIVISION OF KELSEY-HAYES COMPANY 
SPRINGFIELD, OHIO 





run through before the test program 

Convair designed these complex 
tailored test units only where B-58 sys 
tem complexity demanded it and stuck 
to simpler means of testing where pos 
sible. 

Thus, a simple checkout is used on 
communications and civil navigation 
systems. But with something like the 
autopilot or defensive electronic coun 
termeasure where simple 
checking would take too long and re 
guire too much skill, a more sophist 
cated approach was taken 


systems, 


Maintenance Program 


In the shop area, Convair expects to 
develop a greater capability for doing 
maintenance at the base level, thus cut- 
ting down on spares in the pipeline to 
maintenance depots. Each SAC base 
using the B-58 will have one of the 
shops provided for in the Convair plan 

Specially designed B-58 shop test 
equipment is modular, and some of it 
is interchangeable with flight line test 
modules. 

John Heit. Convair ground support 
group engineer, points out that the 
B-58 maintenance plan represents a sig 
nificant departure from previous svs 
tems. He recalls that with the B-36 
mockups were made in the shop from 
whatever airborne parts were available 
and faulty systems plugged into them 
for testing. Heit says that B-58 test 
gear will improve on this situation by 
not only spotting problems, but by iso 
lating malfunctions and telling what 
is wrong so repairs can be made at the 
base level. Ground test equipment de 
signed as such is also more reliable than 
airborne equipment converted to 
ground test use 

Test equipment for the B-58 mainte- 
nance plan is now in the development 
stage. Convair has basic assemblies 
made on it, and some of it is in pro 
duction. Convair is making some of 
the equipment, and other units have 
been subcontracted to the vendors who 
designed the airborne systems to be 
tested 


Navy Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by Navy contracting offices 


NAVY DEPARTMENT, BUREAL or 
SHIPS, Washington 25, D. C. 

Centro! Data Corp., Minneapolis Minn 
digital data processing system, NObsr-75411 
(INV no, 882-87563Q), spec. no. SHIP 8-D- 
2980, 1 ea., $600,000 

Servonics, Inc., Alexandria, Va., fabricate 
and furnish 101 AN SPS radar trainers 
NObsr-75404 (INV. no $82B- 87547Q) spec. 
no. SHIPS-T-3073, $2,117,665 

Christie Electric Corp., Los Angeles 
Calif., the following items were awarded un- 
der contract NObs-7460 (INV. no. 560-338 
(b)Q) power supply metallic rectifier, mis- 
sile testing, types I and II, 70 ea.; type I 
power supply testing, 1 ea., spec. no. MIL- 
P-19421A(SHIPS), spec. no. MIL-P-19566 
(SHIPS), $164,917 


41. P. Whittaker a Sons, 
nposite approach lis 
Juonset Point, R. I (IFB | 


AMC Contracts 


Following is a list of unclassifiec 
tracts for $2 


1 con 


$25,000 and over as released 
by the Air Materiel Command 


Phileo Corp., P lelphia, Pa 
and materials for modernizatior 
microwave equipments, (PR PM-8-S-52 
$176.500 

American Machine and Metals In« 
Sellersville, Pa., indicator press typ 
MS28010-2 for F-100F, T-33A, T-37A 
H-40A aircraft (PR PE-8 D-365 
$29 240 

Southern, Waldrip and Harvick, 
react (alit aircraft m nten ‘ 
type SHU-4/F(MB-12W) 
such docks for servicing KC-! 
aircraft, (PR PM-8-X-5604 
5617, §618), $2,090,856 

National Broadcasting Co., Ine., 
York, kinescopes and prints of the 
sion program Chapel of the Air 
PM-8-PP-5658), $50,928 

Leonard Anderson Associates, Inc., 
York, production of 5mm p 
sound and color, entitled, “Force for Spa 
(PR PM-8-MP-5713), $28,02 

Consolidated Diesel Electric Corp., 
ford Conn type MC-1 airfield 
sweepers and maintenance A al 
neering data for same t MP-8 
20226 and amendments nos. 1, 2 and 
MIPR R58-4717-59-NOas), $1,140.34 

Eclipse-Pioneer Division, Bendix Aviati 
Corp Teterboro, N. J mputer entr 
air data system, indicator, true ai! 
converter and compensat (PR PE-8 
05C-3460), $2,228,420 

Sperry Gyrescepe Co. Division, Sperry 
Rand Corp., Great Neck, L. L, N. ¥ con 
trols, amplifiers, compensators, and trans 
mitters, spare parts, ground support, and 
data for support of Army aircraft and 
USAF T-33A aircraft, (PR PE-8-05A-3616 
and MIPR {-02-897052-SC I 
amendments ! 2A and ) 

Bell and Howell Co., C 
picture cameras and grou 
ment (MIPR_ R58-170/AS0O 
and amendment no. 1), $29,499 

The Goodyear Tire and Rubber Co.., 
ron, Ohio, wheel assemblies, r . 

4 B-50 and KC-9$7 airer 
03B-1110), $195,860 

Microphase Corp... (Gjreenw 
filter, band pass, band suppression 
for F-101B and KC-135 aircraft 
8-16K1-3426 and 3492), $69,560 

Oscar Fisher Ce., Inc., Newbureh 
film processor, type EH-9%, and gro 
port equipment (MIPR R58-485 
NOas), $278,100 

Associated Missile Products Co. Division, 
American Machine and Foundry Co P< 
mona Calif AN/GPS-T4 radar target 
simulator trainer, spare parts, engineering 
data and maintenance data, (PR PH-8 
7151), $1,629,911 

The Leland Electric Co. Division, Amer! 
can Machine and Foundry Co Dayt 
Ohio, inverters, 2,500 volts t 
cycle, single phase, 28 volts 
applicable to the C-130 aircraft 
8-03C-4740), $28,733 

Page Communications Engineers Ine., 
Washington, D. C relocation and expar 
sion of the Wachusetts to Weatover VHF 
ommunication link and the engineering 
and rehabilitation of the AN/TCC035, (PR 
PM-8-S-5640 and -1), $150,790 

International Telephone and Telegraph 
Corp.. New York, complete operation and 
maintenance of the tropospheric scatter 
communications system between San Pablo 
AFB, Spain, and Sidi Slimane AFB, Mo 
rocco, (PR PM-8-S-5169), $377,325 

David Clark Co., Inc., Worcester, Mass 
full pressure suits, altitude, required for use 
by the North American X-15 research ve- 
hicle project pilots in a flight test and pilot 
familiarization program, (PYR MH-8-8415 
935), $199,638 
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Continued age 23 
ued trom page 23) 


Changes 


| John C. O'Connell, executive assistant to 
the president, Coleman Engineering Co., 
Inc., Torrance, Calif 

Capt. W. C. Felts (USN, ret.), admin 
istrative assistant to the president, Electro 
tngineering Works, San Leandro, Calif 

IIT Laboratories, research division of In- 
ternational Telephone and Telegraph Corp., 
Nutley, N. J., has appointed the following 
iboratory directors: Ben Alexander, avionic 

ms; Anthony M. Casabona, avionic 
Wilburn S. Chaskin, 
munication systems (Palo Alto, Calif.); Al 
bert E. Cookson, missile guidance; Leonard 
E. Gough, electronic countermeasures (Ft 
Wayne, Ind.); Leon Himmel, defense coun 
termeasures; J. Alvin Henderson, compo 
ents and instrumentation (Ft. Wavne, 
Ind.); Christian C. Larson, infrared systems 
San Fernando, Calif.); Keith L. Liston, 
ommunication systems (Chicago, III 
William Sichak, radio communication 

Guy K.. Patterson, chief engineer, Sicrra 
I tronic Corp 1 subsidiary of Philco 
Corp., Menlo Park, Calif 

Ted Dunnegan, Jr., chief of advanced 
studies, Temco Aircraft Corp., Dallas, Tex 
\lso: A. A. Horak, Dr. A. W. McMurtrev, 
Jr., and C. R. Rutherford, scientists for ad- 
in ed studies 

Harrison F. Edwards, technical opera 
tions manager, and Harlan C. Pringle, field 
perations manager, Contracts and Service 
Division, Simmonds 
larrvtown, N. Y 

Marvin R. Gore, head-systems 
department, Avionics Division, 
General Corp., Azusa, Calif 

John F. Carey, head of military 
electrical products group, The Electric Auto 
Lite Co., Toledo, Ohio 

Col. Kenneth A. Gaskin (USAF, ret.), 
coordinator of the newly established avia- 
tion product marketing, The Atlantic Re« 
fining Co., Philadelphia, Pa 

Burt L. Fielding, manager-enginecring 
sales. Electronic. Systems Division, Dalm«c 
Victor Co., Belmont, Calif 

Rodney W. Meyer, director-newly estab- 
lished international department, Marketing 
Division, Consolidated Electrodynamics 
Corp., Pasadena, Calif. 

Charles W. Wallace, test base 
department manager, Lockheed Missile Sys 
tems Division base, Cape Canaveral, Fla 
Lylle D. Bishop succeeds Mr. Wallace as 
issistant manager of Lockheed’s test facility 
it Holloman AFB. 

Vern Landis, Jr., corporate general man 
wer, Tamar Electronics, Inc., Los Angeles, 
Calif 

John F. Murray, chief product engineer, 
Pesco Products and Wooster Divisions, 
Borg-Warner Corp., Bedford, Ohio 

E. P. Heil, Jr., manager-contracts and 
sales, and J. Alan Banzhaf, manager-manu- 
facturing, Carmody Corp., Buffalo, N. Y 

R. W. Martin, director-engineering and 
sales, Burton Manufacturing Co., Santa 
Monica, Calif. 

Harold McGraw, manager-military prod- 
ucts marketing, Avion Division, ACF Indus- 
tries Inc., Alexandria, Va. 


transmission; com- 


Aerocessories, Inc., 


analvsis 
A\crojet 


sales 


services 


AVIATION WEEK, September 15, 1958 





ABSTRACTS 


by A. N. DANIELS, President 


New Hampshire Ball Bearings, Inc. 


MINIATURE BEARINGS AND 
GEAR DIFFERENTIAL BACKLASH 


(NOTE: We are grateful to W. J. Opocensky, 
Staff Engineer, Librascope, Inc., Glendale, 
California, for his factual report on the part 
played by our bearings in the design of the 
small two-pinion differential illustrated below.) 


LIBRASCOPE 3/16” HOLLOW SHAFT DIFFERENTIAL 
uses special duplex MICRO-BEARINGS gears, 
Specifications are Working circle 090", Length 
980”; Input gear hole size .687 
2 in. oz Maximum backlash 5 


Miniaturization of precision ball 
bearings and gears is well advanced. 
However, putting them together to 
produce a small differential with low 
torque and backlash of five minutes 
or less is no simple task. Loads on 
single pinion differentials and on 
single ball bearings introduce ob- 
jectionable flexibility. So does uncon- 
trolled radial play in ball bearings 
whether used singly or in pairs. 

After considering many designs, 
Librascope selected a two-pinion dif- 
ferential as the most logical type to 
develop. A “hunting tooth” gear ratio 
was also chosen to distribute wear 
evenly. Double bearings preloaded 
were to be used in all gears. 

Special miniature bearings were 
developed to give duplex bearing per- 
formance at a cost only slightly high- 
er than regular catalog prices. 


+ be 





FIG, 1 


Dimension “X” in Fig. 1 is coded 
in increments of .0002” under given 
axial load. 

In Fig. 2 the mounting distance 
“M” of the bevel gears is known. With 
the new bearing dimension “X” it is 
possible to determine the “spider” 
dimension “D”. This provides the 
desirable mounting distance of bevel 
gears without shims. 





To obtain maximum distance be- 
tween raceways in limited space, nar- 
row unshielded bearings were select- 
ed. To provide dust protection for 
the bearing a thin shim slightly small- 
er than the I. D. of the outer bearing 
race is used between bearing and 
Truare ring. Truares are stainless 
steel double-disc-ground to various 
specific dimensions. With all dimen- 
sions control ed, bevel gears are ac- 
curately located from the pinion shaft 
hole, and any desired preload in the 
bearing can be obtained by selecting 
a Truarc of proper thickness. 

Control of radial play of bearings 
in pinions presented a_ different, 
though similar, problem. Space limi- 
tations in the pinion are much more 
severe than with bevel gears. Fig. 2 
shows how Librascope solved the 
problem. Dimension “X” is coded in 
increments of .0001” with a given 
axial load, from inner race to outer 
race opposite the flange side on the 
one hand and opposite the bal! retain- 
er side on the other. A precision shim 
is used between races of the 
bearings. 
By selectior and 
use of new coded 
dimensions, any 
desired preload 
of bearings is 
obtained by fit- 
ting bearings to 
the shim 
races in n 
contact, novel idea is 
Each pinion has its own 
shaft. The outside end 
shaft is l with a 


outer 


two 








FIG. 3 
To keep bearing 


itual 
ised, 
adjustable 
of the pinion 
Truare. This 
race of outside 
yvercome the limited ad- 
shims and expensive la- 
bor costs, a unique adjustable washer 
is used. By means of a special tool, 
each pinion may be adjusted for any 
desired amount of backlash. Bearings 
are held at preload by adjustable 
washer and Truare. A_ clamping 
means secures pinion shaft to 
“spider” 
The 
makes possible “5 
tials at 2 in. oz 


another 


fitted 
against 
bearing. T 

4 


justment of 


rests nner 


Librascope differential design 
minute” differen- 
loads. Measurements 
are taken at eight equally spaced 
positions for one full turn of the 
“spider”. The maximum backlash re- 
corded determines classification of 
differential. 

DESIGN HANDBOOK 
OFFERED FREE 
You'll find this 70-page 
authoritative publica- 
tion helpful in solving 
problems in design- 
ing instruments of 
small electromechani- 
cal assemblies. Write: 





NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
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THE STANDARD PURCHASING REFERENCE FOR 
THE AVIATION INDUSTRY: LISTING OVER 
50,000 MANUFACTURERS’ PRODUCTS IN OVER 
1,800 SEPARATE PRODUCT CATEGORIES. 


In today’s tight competitive market you: 
aviation advertising dollars must work 
doubly hard. Space technology and its re- 
lated hardware Lunar Probes, Manned 
Space Vehicles, Earth Satellites, Missiles, 
Dyna-Soar — have opened new horizons for 
the aviation industry. Developments in buy- 
ing practices are rapidly changing. Radi- 
cally different aircraft and missiles are 
taking to the skies. Engineering manage. 
ment men are hard pressed for new sup- 
pliers, and new prospects. The only source 
where they can obtain complete aviation in- 
dustry buying information is in the pages of 
AVIATION WEEK S ANNUAL BUYERS GUIDE... 
the ideal medium to reach over 70.000 key 


buying influences the vear round. 


BENEFITS TO READERS 


Complete — Covers the entire aviation industry. 
Five major product divisions, sub-divided into 
1800 individual product categories. 

Quick and easy to use. 

Products are cross referenced. 

Complete listing of government procurement agen- 
cies. Tells: Where to go: Who to see; What 
they buy. 

Alphabetical manufacturers index. 


BENEFITS TO ADVERTISERS 


Year long ad life. 
Multiple exposure of your message. 

Advertisers receive bold face product listings which 
include “advertisement page reference.” 
Advertisements are product indexed in addition to 

regular advertisers index. 
Reader service cards to supply you with key in- 


dustry sales leads. 


Buyers of aviation produc ts and equipment tor alr- 
craft, missiles and space vehi le Ss will be looking ior 
companies and products in the FOURTH ANNUAI 
AVIATION WEEK BUYERS GUIDE. The new 1959 edi- 
tion is more complete, more up-to-date, more essen- 
tial than ever before. If you sell in the aviation 


industry, your advertising belongs in the Buyers’ 
Guide — as well as your company product listing. 


BE SURE TO RESERVE SPACE IN THIS EXCLUSIVE ISSUE-NOW! 


Aviation Week 


INCLUDING 


Space Technology 











COMPONENT, PRICELESS, AIR FORCE ...an Air Force pilot is 
an investment in time and money which must be protected. He is an 
irreplaceable link in the chain of defense upon which our nation’s 
security rests. But to the United States Air Force a pilot is more 
than a set of dog tags. He’s your wing man... your buddy in the 
next bunk...a priceless member of your team. He deserves, and 
gets, all the protection the United States Air Force can provide. 
One new way will be with Kaman H-43 crash rescue helicopters... 
on the alert anytime... anywhere. 


THE KAMAN AIRCRAFT CORPORATION 


BLOOMFIELD, CONNECTICUT 


* NUCLEAR DIVISION © ALBUQUERQUE, NEW MEXICO 





EMPLOYMENT OPPORTUNITIES 


WHO'S WHERE | Clear your way 
(Continued from page 123) to recognition NOW! 





Daniel E. Murphy, administrative man 
ger, Datalab, a division of Consolidated 
Electrodynamics Corp., Pasadena, Calif 
\lso: Everett J. Long, director, Consolidated 
Electrodynamic’s Transducer Division 

J. R. Daniell, manager-project systems 
branch, Lockheed Missile Systems Division, 
Sunnyvale, Calif 

Ray L. Reid, assistant chief engineer, 
Ling Electronics, Inc., Culver City, Calif 

Homer M. Sarasohn, director of engineer- 
me te: Sener Business Ma Recognition feeds creative fires. That’s why SAED’s 
vale of anarian a  ¥. work environment assures ready recognition of your 

en M. Creighton, manager, newly es “eee 2 
tablished Combat Surveillance Group of achievements. . . 
Only your best efforts can design a high mach turbojet, 


Motorola's Western Military Electronics ’ ; : 3 
Center, Phoenix, Ariz. E. J. Groth will be a turboshaft of 4:1 power-weight refinement. 


group scientist and assistant manager At SAED, we've found best efforts appear when you 

John A. Rhoads, director of engineering, | work on your own, yet with free access to the counsel 
Technical Products Division, Packard-Beil of your supervisors. This way, your work is quickly 
Electronics Corp., Los Angeles, Calif seen ... appreciated . . . rewarded. 


Oscar B. Robey, head, Gyro Division a . ; 
Motordyne, Inc., Monrovia. Calif Recognition is one reason better engines and better 


C. P. Pesek, director, and W. R. Ludka, engineers develop at SAED. Make this “progress from a 
head, newly formed Missile Industry Liaison pencil” your progress now. Inquire in confidence about 
staff group, Minnesota Mining & Manufac | career positions in: 
ened ms clan pnacaaeaiameteeiael THERMODYNAMICS FLIGHT & FIELD EVALUATION 
aetinctuninn . sail ' AERO-THERMODYNAMICS MECHANICAL DESIGN 

1 Mr. Charles A. Durakis Professional Employment 


Dr. Carroll Barrack, manager, Electronics 
Dept., Miller Research Laboratories, Balti SMALL AIRCRAFT ENGINE DEPARTMENT 


more, Md 
: Ror Hock, chief engineer, Technitro] En G t N E ~ AL 2B E LE CT R | C 


gineering Co., Philadelphia, Pa 
Saul Padwo, assistant to the vice president, 1127 Western Avenue West Lynn, Massachusetts 
Yardney Electric Corp., New York, N. ¥ —_———_—__——— 
E. W. Jacobson, system director of opera 


tional control, Trans World Airlines, Inc 
Edmund D. Lucas, Jr., systems applica- STRUCTU RE 
on engineer, Special Products Division, | 
Leach Corp., Compton, Calif 
Walter Krug, chief manufacturing engi 
eer, Republic Aviation Corp., Farming DESIG N 
dale, N. Y. Also: Edward Donald Jergens 


now a pilot for Republic’s Helicopter Divi ce N G ry N os Ee R 


n 
Joseph M. Cahn, chief engineer of the 
iewly formed Military Products Division, 








Benson-Lehner Corp., Los Angeles, Calif Well known nation-wide organization has opening for a structural design 

Philco Corp.’s new Western Develop engineer with a M.S. degree in Aeronautical Engineering or Mechancial 
; > Engineering or equivalent. with extensive experience in the design of wing 
nent Laboratories, Palo Alto, Calif., has 
are i 4 fol] | - and fusilage structures. Must have proven capabilities to direct a group of 
mnounced the following technical staf engi s gaged in the design and development of advanced aircraft 
ippointments: Paul Atkinson, to direct the structures including stress analysis, stress methods, weights. dynamics and 
Human Factors group; Wade H. Cone, | loads. Excellent salary and other benefits. Send resume reflecting complete 
manager-field operations; Royal V. Howard, | detail of education and experience. This information will be held in the 
manager-operations in Hawaii; John C. | strictest of confidence. 
Keyes, manager-program planning and inte- . Boe , 7 ? 

Sei ng Ps -8775 rig We 520 N. Michigan Ave., Chicago 

gration; Jack H. Pfeiffer, manager-mechani P-8775, Aviation eek, 520 N. Michigan Av — 

al design and services 

Walter Serniuk, manager, Amherst Engi 
neering Laboratory of Sylvania Electronic " 
Systems, a division of Sylvania Electric | When SISTRICT SALES MANAGE 

) , T , te sell and supervise sales of Electro Mechanical 
Products, Inc W illiamsville, N y Robert | = Components to Aircraft and tndustry in Wester 
> al ds - kg ana > 4 > , States, headquarters L Angel area Degree 
F. Schulz succeeds Mr. Serniuk as manager | Ansu ering aienee Miia Qucheastian and coutad exten 


of the Reconnaissance Systems Laboratory experience required 
f Sylvania Elect Systems, Mountai U ry . >8869 A 
f Sylvania Electronic ste ‘ in BOX N MBERS —- ctaee av nee? Aviat 


View, Calif . : 

Dr. Raymond K. Masnaghetti, engineer to expedite the handling of your 
ing consultant in the Development Division, correspondence and avoid confu- 

Stavid Engineering, Inc., Plainfield, N. J sion, please do not address a ee ee on 
avic g g. , Plai - single soni to more than one in- TION offers a quick, effective solution to 
Frank Herron, department head-scientific dividual af Seber 06 uve te your manpower problems. Because its 

programming and analysis, and Floyd E. a readership is confined to just the type of 

address separate replies for each men you need, waste circulation is 




















Kelley, department head-digital computing, adverticement. ao 
lemco Aircraft Corp., Dallas, Tex. 
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EMPLOYMENT OPPORTUNITIES 





ELECTRONIC ENGINEERS 


accelerates to the Nth degree 2at Republic's. 


GUIDED MISSI LES 


leaping the gap between today’s 
missile technology and tomorrow's 
Assignments to challenge your professional talents are available for 


controlled space flight. 


electronic engineers, scientists and mathematicians for work on satel- 


lites, missiles, space vehicles and anti-ICBM systems. 








Immediate openings exist at all levels of experience from top level 
supervisor to recent graduate for development work on: 


ANTENNAS AND MICROWAVE COMPONENTS, AIRBORNE AND 
GROUND RADIO INTERFERENCE AUTOMATIC CONTROLS FOR 
INFRA-RED, OPTICAL, AND RADAR SENSORS RANGING SYS- 
TEMS RADIO ALTIMETERS AIRBORNE NAVIGATIONAL 
SYSTEMS ELECTRONIC DISPLAY EQUIPMENT AND PLOTTING 
BOARDS DIGITAL DATA TRANSMISSION DIGITAL AND PULSE 
CIRCUITRY DIGITAL COMPUTER LOGIC AND STORAGE COM- 
MUNICATIONS OR RADAR SYSTEMS INERTIAL GUIDANCE / 
PROPAGATION STUDIES / RELIABILITY. 





Please send your resume in complete confidence to: 
MR. PAUL HARTMAN, Engineering Employment 


GUIDED MISSILES DIVISION 


STEP EIMLAE AWVIAFTZIOy 


223 Jericho Turnpike, Mineola, Long Is!iand, New York 





KAMAN AIRCRAFT 
has openings for 
several qualified 
electronics engineers 


to join a small, competent and 
well equipped group of engi- 
neers who are applying unusual 
automatic control systems to 
manned and unmanned helicop- 
ters. 


if you have two or more years 
of experience in design and de- 
velopment of avionic equipment 
utilizing transistors, magnetic 
amplifiers and electro-mechanical 
components and have some ex- 
perience with feedbock control 
systems, we would like to hear 
from you. 


Your work assignments will be 
varied and challenging, as you 
will work on a project during its 
design, development and flight 
test phases. Salary is compatible 
with work experience and ability. 
Fringe benefits include gradu- 
ate study plans, group insurance, 
pension plan, etc 


Send complete resume to 
W. M. TYNAN 
Administrative Engineer 


KAMAN 


AIRCRAFT CORPORATION 


Bloomfield Connecticut 


7 


INE 
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1958 





EMPLOYMENT OPPORTUNITIES 





vigorous 
engineering 
climate Ve 


for the growth of engineering ideas 





CONVAIR-SAN DIEGO 


Long-range programs at Convair-San Diego include advanced missile systems, space vehicles, 880 and 600 
Jet-Liner and versions, and F-106 Jet Interceptor and versions, offering experienced engineers 
unsurpassed opportunity for personal achievement — within America’s finest year-round living climate. 


FLIGHT TEST AND SENIOR FLIGHT TEST a 
B.S. in Aero, Mechanical or E.E. plus 3 to 5 yea 
experience in aircraft flight test analysis Specia 


PRELIMINARY DESIGN ENGINEERS 
Experience desirable in design fields of missiles, 
space vehicles, supersonic military aircraft, nuclear 


propulsion, or commercial aircraft development fire contro! system evaluation and a/c performance 


DESIGN ENGINEERS 
WING, TAIL AND FUSELAGE AERODYNAMICS ENGINEERS 
Projects and aerodynamic studies currently active 


Commercia! and Military furnishings, aircraft and missile electrical 
systems, landing gear and mechanisms, controls, propulsion all classes from VTOL aircraft to soace penetrating 
in Theoretical Aerodynamics, Aerodynamic Desigr 
Project Studies, Experimental Aer 
THERMODYNAMICS ENGINEERS 
For analytical and experimental work on aircraft and missile propulsion 
systems, cooling and auxiliary power systems, and heat transfer and WEAPONS SYSTEMS ANALYSIS 
gas dynamics problems. 8.S., M.S., of Ph.D. in M.E., A.E., Ch.E. or Physics. 
Studies involve development of analytical models of : 


synthesis of weapon system concepts and evaluatic 
DYNAMICS ENGINEERS basis. Strong backgrounds in Mathenat or Phy 


To evaluate servo and guidance systems for aircraft and missiles. 
Dynamics stability loads and aerolasticity 
WEAPONS SYSTEMS INTEGRATION 
ELECTRONICS ENGINEERS AND PHYSICISTS Fer enplteation of millitery eperelions sescerch, enginestien, end 
military operational experience to development of an tegrat 
system from design to employment by military 
training in Mathematics, Dynamics, Electronics, F 


Research, development and design, VHF and microwave 1 wee 
components, antennas, radomes, and solid state investigations. 
Experience in automatic and digital testing techniques 


INTERVIEWS WILL BE HELD IN THESE CITIES IN THE NEAR FUTURE: 


New York City © Long Island « Camden « Boston * York * Lancaster * Allentown 


Scranton * Washington ¢ Pittsburgh * Dayton * Akron «+ Cleveland *« Grand Rapids «+ Chicago 


South Bend * Minneapolis «+ St. Lovis * Kansas City * Portland, Oregon 


Forward resume at once, so arrangements for your personal interview can be made. 
Write to M. C. Curtis, Engineering Personnel Supervisor, Dept. AW9. 


CONVAIR - SAN DIEGO 


3302 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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EMPLOYMENT OPPORTUNITIES 








ELECTRONICS ENGINEERS ASI 
IT’S EASY TO APPLY FOR A FIELD SERVICE ENGINEERS & SCIENTISTS 


REPRESENTATIVE POSITION 
If your degree is... Here is your opportunity to grow 


ELECTRICAL ENGINEERING with a young, expanding subsidiary 
of the Ford Motor Company. Out- 
MECHANICAL ENGINEERING © PHYSICS standing career opportunities are 
open in Aeronutronic’s new RE- 
SEARCH CENTER, overlooking 
the Pacific at Newport Beach, and 
and you want to work with the most modern concepts of . . . the facility in Glendale, California. 
MILITARY AIRBOURNE ELECTRONICS You will have all the advantages of 

a stimulating mental environment, 
working with advanced equipment 
GENERAL ELECTRIC FIELD SERVICE REPRESENTATIVE in a new facility, located where you 
DON’T SEND IN A RESUME can enjoy California living at its 


finest. 


and your experience and interest are in . 


ELECTRONICS 








G@s@..«. 


Simply ask for our convenient application form. We shall be happy 
to review your qualifications and, if warranted, arrange a personal PhD and MS RESEARCH SPECIALISTS 
interview at your convenience. All correspondence is considered with 5 to 7 years experience in heat trans 


confidential. fluid mechanics thermodynam 


ombustion and chemica kinetics 4 
Our current product lines are shermesiantiotey. Te werk om theeret 


and experimental programs related t« 


RADAR © COUNTERMEASURES * DIGITAL COMMUNICATIONS « entry technology and advance r 
NAVIGATION © ARMAMENT SYSTEMS © FLIGHT CONTROL « propulsion anger d ment 

pen in re-entry bedy : 

MISSILE GUIDANCE © TEST EQUIPMENT perature materials studies, boundary 

WRITE TODAY eat transfer with chemica! res 

t ae - herma!l stress analysis, and 

and by return mail we'll send you a simple application form. erature thermodynam 
MR. V. A. PANDOZZI, DEPT. 58-Wk PROPULSION ENGINEERS 

PRODUCT SERVICE < pe ne in liquid and solid 


and test. Familiarity with he 


fer problems in engines desirable 


= at t 
y . ‘ 
G E N E r A L E LE CT o | C = Bmeyer web te se . 
advanced concepts in rocket eng 


ponents, and for missile project work 


901 Broad St., Utica, N 
1 Broad St., Utiea, New York ADVANCED AERODYNAMIC FACILITY 
DESIGNER. Advanced degree desired. T« 


supervise work in desigr and r nstr 





entation of advanced aerodynami test 





facilities such as shock tubes, shock tur 


nels, plasma-jets, and hyper-velocity guns 
MISSILE SYSTEMS ANALYSIS MARQUARDT STRUCTURAL ANALYSIS SECTION 
OPERATIONAL ANALYSIS . : “ —— prove - ng ay . ve ‘ a 


. : Professional Personnel field. Graduate degree for desigr ar 
Chance Vought—producer of Regu- Requisition alysis required. Will be required t« 
lus missiles, Crusader fighter series nowledge of high temperature m 

tiv 2 ers , ASW s nnd methods, thermal stress, dynar 
—active In advance As and ete. to advanced hypersonic ve cles 


space projects—has two immediate TEST FACILITIES entry bodies, and space vehicles 


openings for college graduates with FLIGHT TEST & INSTRUMENTATION 
at least 6 years experience in sys- ANALYSIS ENGINEER ENGINEERS with 5 to 10 years exp 


tems or operational analysis. 


ence in iaboratory and flight test instr 
l 
ed 








To analyze problems associated eae the nigga wel : 


To y pod geans = and —_ — with engine test equipment at tion associated with spa 

vanced missile systems. Must be Marquardt Je : atory 

able te evaluate wee ie ‘arquardt Jet Laboratory, the THEORETICAL AERODYNAMICIST. 

abl apon system re- West’s largest jet engine testing Advanced degree and at least 5 years ex 

quirements; establish criteria and facility. perience in high-speed aerodynamics 

methods for weapon system analy- Will ¢ te ye Novae Gn Seen Bas Sows 

. “i . . - ans rties required ow k o rogram leading t« 

sis; assess capability and develop ; ee — highly analytical adv ie m ssile te Ame Work ir 

and evaluate tactics for weapon calculations involving thermody- valves ellie 40 tke bo-antes oe 

system in operating environment. namic, aerodynamic and stress sonic missiles and space craft f 

analysis problems as related to mining optimum configuratio: 

MISSILE SYSTEMS ANALYSIS such equipment as high pressure DYNAMICIST. Advanced degree, api 
SPECIALIST storage tanks; compressors; ee Saeasewre, SOS SxRersoncs 


: in missile stability analysis desirable 
Direct broad programs of systems analysis. cooling towers; heat exchangers; Work involves re ae dynamics of ad 
os = a systems. water systems; temperature vanced vehicles and dynamic analysis of 
‘echnical supervision of 2 to rsonnel. , 7 * P Dg . 
P = pressure and flow instrumenta- pa a 


WEAPON SYSTEM ANALYST tion and controls. ENGINEER or PHYSICIST. With experi- 


‘ nee in the use of scientific nstruments 
Assess specific problem areas such as Excellent opportunity. Requires or making physical measurement. Work 
definition of target-defense complex, raduate engi mg ; y related to flight test and facility instru 
evaluation of missile vulnerability, analysis g ¢ wae engineer with at least ’ mentation. Advanced degree desired wit! 
of target destruction capability, etc. o years experience. minimum of 3 years of related experience 


For information, contact: jim Date. Manager Qualified applicants are invited to send 


WRITE Professional Personnel 16551 i 
Van Nays, California Saticoy Street, resumes and inquiries to Mr. L. R. Stapel 


C. A. Besio, Supervisor, Engineering 


Personnel, Dept. M-25. AERONUTRONIC SYSTEMS, INC. 


enance fy —— “es a subsidiary of Ford Motor Company 
ee UGHT AIRCRAFT marquardt . 1234 Air Way, Bidg. 12, Glendale, Californio 
SOCORSOEATES : O468600, 0O245 ’ amie 6 ; 


. EN 
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casio SEARCHLIGHT SECTION wpovensinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


DISPLAYED RATE: UNDISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on $2.70 a line, minimum 3 lines. To figure advonce payment count 5 
other than on contract bosis. Contract rates on request overoge words as o line. 


AN ADVERTISING INCH is meosured % inch vertically on one column, PROPOSALS, E70 © ne an insertion, 


3 columns—30 inches—to a page. BOX NUMBERS count os one line additional in undispleyed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











ADDRESS BOX NO. REPLIES TO: Bor No 


( seified Adt Di of this publication. ATTENTION 


» Office neareat you 


NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave FOREIGN and DOMESTIC 
SAN FRANCISCO §: 68 Poat &t ac of 
= OPERATORS 


. POSITIONS WANTED — C-54E/DC-4 C-47/DC-3 


Have just completed contractual assignment 
as technical aviation advisor for company Two DC-4 long range, 7M2 engines, 73,000 


Europe. Will be available in U.S. for in- i 
anes t iors are 
view during month of September. Back- ; . lb 70 Passenger convertible interiors 
ground of airline pilot, airline operations, sotes now available for lease, lease-purchase 
aircraft maintenance & remanufacture, sales or sale. Two C-47/DC-3 Aircraft fully 
and leasing. Familiar with CAA regulations passengered with 26 seats, cirstair door 
and procedures. Licenses—-ATR, A & P with 1 ; All 
inspection authorization. Speak three lan- Florida P & W engines are also available. Al 
guages. Five years overseas experience four aircraft presently in use by U. 5. 
Prefer European or other foreign assignment schedule Carrier. As owner we would 
but lle s al ities. PW- c ~~ . . 
ut will consider all opportunities, PW-8819, consider participation program with re 


Aviation Week. 
| sponsible operators. 


Ex-Naval Aviator, 26, married, SMEL, com- FOR SALE 


ercial instr ent, eciprocating and et. 
BA in business, desires airline. corporate of By Owner NATIONAL AERO LEASING CORP. 
P.O. Box 48-184 Miami 48, Fila. 


sales-flying position, domestic or foreign 
PW-8830, Aviation Week. Immediate Delivery Pie aia pty ‘ saree 
= = —_—_—_—_—————_—_———— able “Airland’’ Tel: Newton 5- 


DC-4’s C-46's 























Twin Beechcraft D-18S manufactured Sep- 


tember, 1946. Total air frame, 3,490 hours. | , 
Engine time since “Airwork"’ overhaul 208 | - ont immediate Delivery 
nours each. Exterior silver, interior two-tone | 


Four reclining chairs, fifth chair re- We stock, overhaul, and install 


for cabin lavatory. Control surfaces Passenger and Cargo 
recovered 1956. De-icer and anti-icer equip- INTERNATIONAL AIRCRAFT MAINTENANCE CO PRATT & WHtTNEY WRIGtT 


ment. Eighty gallon nose tank. Collins 17 L-2 
and 51 R2, ARC-1. Transceiver. : = ~ ee R1830 R1820 
receiver. ADF, glide path. Marker receiver THornwall am od Cable: Interair Stanley 75378 —75, —92, —94 —202, —5, —72 


and auxiliary LF range receiver. This Beech 
always hangared and received best of main- R985 R1340 R2000 
tenance by prominent corporate owners. Price 

end ovr most popular DC3 engine 


9.000 Watts Re lato Compa Law- 
rence, Theses Senatie MU odeok 2. 5277. FOR SALE R1830 - SUPER - 92 


BOOKS AND PERIODICALS AIRCRAFT > ENGINE WORKS 


NACA Reports. Notes, Siemens. Misc., for sale. SPECIALLY MODIFIED FOR INC. 


ee a AERIAL PHOTOGRAPHY Lombert Field inc St. Levis, Mo 


W eek. 
© 4—P-38s 


wy Shy AAG ye © 1—TWIN BEECH 


-t-x- 3 ye * 1-CESSNA 195 , 
Lee it a et Set al el mae OM PBY.5A CONVERTED 28-5ACT 


and hardware. We aise machine parts te your . . 
own special print, and stock AN & MS forgings Write or Wire Sale Trade Lease 


COLLINS ENGINEERING CORPORATION HYCON AERIAL SURVEYS, INC. Cares, Passenger 12 Seats (Price $52,500) 1 
9050 Washington Bivd. Culver City, California 1030 Se. Arroyo Parkway Posedenc, Calif. \irframe ‘ I ‘ ’ 
































RADOME REPAIR C-47'S FOR SALE DC-3’S 
Approved facility all Government ALSO 
agencies for fiberglass reinforced plastic REPAIR OVERHAUL MODIFICATION 
products. edis , eee te 
i via a james WN. Routh 
EUBANKS INDUSTRIES, INC. VOUTAN AVIATION 3314 Ladoga Ave., Long Beach 8, Calif. Phone 


llth Ave. Hiclech ‘ 12820 Pierce St. INC Pacoima, Calif, Harrison 9-5660 


2835 €. Phene EM-9-1283 

















FOR SALE or LONG TERM LEASE DOUGLAS B 26C SALE — LOWEST PRICED 
AEF. T-CATEGORY C46 Wit SaaS stare ate Sa aati LODESTAR 


| Right engine 535 hours. 
Airline Interior and Radios by military until winter 1957. Last flight June 15 Executive 1820—56 WA 
IN BEECHES 1958. Leng range fuel system. Post war wheels & Tanks resealed—33D50 props 
brakes. Ready to fly immediately. Price $5,500 ber oe P 
REGINA BERNARD Jj. O'KEEFE Available for immediate delivery 
Box 675, Miami Springs, Fla. 17 First Street P i i eae Major Cleir $. Hazell 3514 Lewis Rd 
Phone; TU 7-8812 | COMax 2-164! Newtown Squere, Po Elgin 6-7636 
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TREVARNO MAKES IT TOUGHER THAN YOU THINK This bleed air duct, 
molded of Trevarno resin impregnated glass fabric, operates under conditions tougher than you 
can imagine. It makes certain that air gets to the oil cooler in the engine section of Convair’s 
supersonic F-102A. That's why it must be light, yet strong enough to withstand supersonic vibration 
and yet be resistant to high temperature conditions. Laminated of Trevarno impregnated glass 
fabric by H. |. Thompson Fiber Glass Company, this air duct is another example of how Trevarno 
products can do a job too tough for other materials to handle. If you want to make a product 
better, Trevarno’s staff of experts is ready 
to help. Write Coast Manufacturing & 
Supply Company, P.O. Box 71, Livermore, California. Sales offices: 

4924 Greenville Avenue, Dallas, Texas; 635 South Kenmore Avenue, 


Los Angeles, Calif.; 114 North Main Street, South Bend, Indiana. Plants 


at Livermore, Calif. and Seguin, Texas oe 


Siuawtusle 


GLASS FABRICS 


HEADQUARTERS FOR PRE-IMPREGNATED, INDUSTRIAL AND BOAT AND TOOLING FIBERGLASS FABRICS 
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work in the fields of the future at NAA 


ELECTRONICS 
ENGINEERS 


Work on America’s most 
advanced weapon systems 


The WS-LLOA and WS-202A 
are typical of the top-level 
projects currently under way 
at North American. NAA’s 
work on these far-advanced 
weapon systems has created 
outstanding career opportu- 
nities for engineers qualified 
in Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, and Systems 


Analysis. 


We have immediate openings 
in applied research on ra- 
dome deve lopment, antenna 
development, infrared, and 


acoustics 


Minimum requirements are 
actual experience plus B.S. 
and acvance d degrees in | I 


and Physics. 


For more information please 
write to: Mr. A. J. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 


Angeles 45, ( 


NORTH {\ 


AMERICAN AWA 
AVIATION, INC. 


alifornia. 











LETTERS 








Russian Engine 


Regarding the current interest in develop- 
ing million-pound thrust engines, an extract 
from the Russian press has recently come to 


my attention. In the April, 1958, issue of 
Vestnik Vozdushnovo Flota” appears an 
entitled “Some Problems of Rocket 
Technology,” written by a Major General 
Mel’kumoy. On p. $1, the author writes 
Che thrust of a contemporary single liquid 
tuel rocket engine reaches (a value of) 450 
metric) tons.” At 2,200 Ib./m. ton this 
comes to about one million pounds. Sp« 
cic inclusion of the word “single 
edinichnovo) seems to rule out a ganged 
engine, and indications would seem to be 
that this motor was at least in the testing 
stage when this article was written. 
STantey Ross 
Lockheed Aircraft Corp. 
Missile Systems Division 
Sunnyvale, Calif, 


». > > a 
Painful Reality 
1 score of publications this su 
; AVIATION Week as the 
most capable of providing high level educa- 
in keep- 


irticle 


From b- 
} 


ber selected one 


tional reading which is so necessary 


ing abreast with rapid developments in 
ation. Hence it has been disappointing 

to read several published letters from d 
mtled and highly misinformed write 


From a reader’s viewpoint, there would seen 


to be little difference between an anon 
mous letter and one written bv a writer who 
vithholds his name In either ise th 
writer wishes the safety of anonymity for 
naking a cowardly ambush from which to 


take a verbal pot shot at someone with no 
As Editor, you could better 
publication than to 
inChristian, undemocratic, and 


sk of reprisal 


employ your worthy 


print su h 
unqualified ve 
Latest of these poison pen letters digni 
Aviation Week, bearing the ridicu- 


nom 


Swivel Necking AW Aug. 18, 
p. 118), is from a brash voung Navv Lieu 
ten from Oxford, Miss. In his venomou 
diatribe, this boastful tvro draws upon 
1 background of (sic)” fiving for tw 
nd one-half vears (of mv 10 Vears of Naval 
fiving 8 an instructor ipparenth 


that he is defaming literall; 


ot ilizing 
thousands of dedicated pilots who had back 


¢ nds of from 15 to 20 vears in the highly 

ilized airline flving before he made hi 
first solo. From the vantage of anonymity, 
the Lieutenant snipes at the high salary of 
the airline pilot with blissful ignorance of 
facts and the irrefutable laws of economics. 


In terms of an unreliable rubberized dollar, 


t nit cost of air transportation has been 
1ucec drastically while the costs ot 
living have soared upwards for all airline 


Hence. real in today of the 
iirline pilot for flying highly complex ait 
raft is actually far lower than 15 years ago 
when he flew the much simpler DC-3 

lhe swivel-necked self-styled expert refers 
tc * the window the aircraft manufac- 
turer so conveniently placed close to vour 
yet unaware that this wind- 
the same size and 


j 
cmpiove one 


seat,’ seems 


shield has almost exactly 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42nd St.. New York 36, N. Y. Try 
to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


scope as was designe 1 for the Ford tri-motor 

of 30 vears ago. The aircraft manufacturers 
; 

so convenienth persist in ignoring the 


fact that the pilot of a 300 mph. plane to 
day still mav see less than 15% of the total 
spherical space in which the pilot sits at the 
center. Thus 85% of this total area remains 
ompletely blind to the pilot, insidiously in- 
ind below into 
cted to direct his 


VFR climbs 


areas above 


pilot 


cluding those 
which the 
plane in making the ne 


exp 
cssar©ry 
and descents 

With an 


irresponsible scatter-shot of 


venom splattering one and all, the Lieuten 
ant exposes his ignorance to those armed 
with truth by his implication that the air- 
line pilot spends his flying hours reading 
funny books. Ironical he touches closels 
upon a painful reality that has little to do 


. 


b« »k 


manual an 


with funn 
with his 


charts on 


The pilot today must si 
1 abstr navigational 


details in 


LISc 


his lap, poring over 





fine print under the poorest of lighting con- 
ditions, too often s » busv w th trafic con- 
trol instructions, navigational aids, and radio 
frequencies to hay the time in which 
to monitor that 15° f air space visible to 
h sight 
If, in a spirit f fa ss, it is decided to 
print this rebuttal, it would probably not 
erase whatever stain tl ing fledgling was 
ible to smear, with | irilous letter, upon 
the many thousands of reputable airline 
pilots. Fortunately, y« publication is of a 
standard that most ibscribers will easils 
penetrate the immaturity of the Lieutenant's 
perspective. Having difficulty climbing the 
steep ladder of success, he would make the 
ladder shorter 
Criticism is easy—accomplishment more 
difficult 
This is an age of specialization wherein 
ire dozens of wholly dissimilar flying 
occupations. Many of us have struggled for 
1 quarter century with perplexities and 
ngtuities of the IFR/VFR trafic con 
trol system, and would humbly appreciat 
ny worthy, construct riticism. Transpart 
ently, the Lieutenant offers—exactly noth 
ing! 
F C1 AREN(C W Hr DSON 
United Air Lines 
Los Angeles, Calif. 
> 
Marquardt Ramijets 
Referenc: made to the article “USAF’s 
Bomarc Readied for Shipment to Eglin 


Range,” which appeared in the Aug. 18 issue 
(p. 58) of Aviation Week 

In this story appears the statement: 
“Super Bomarc IM-99B, slated for opera- 
tional use in 1960 have a solid-rocket 
sustainer engine.” If you interpret 
tuiner’’ to mean boost, this is a correct state- 
ment. If, however, you are referring to the 


will 


*sus- 





cruise capabilities of the IM 
Marquardt Mach 4 ramjets w 
powe! 

The following excerpt from 
news release from Boeing Airpl 
Piotless Aircraft Division 
the matter 

“Boeing 


may 





Airplane ( mfirmed today 
that it plans to use new ramjet engines which 
have tested by Marquardt at Mach 4 
speeds and 100,000 ft. altitudes to power the 
advanced IM-99B Bomarc missile which it is 
developing for the U. S. Air Force.” 

rhe situation furth ified for 
you by quoting from the Apnl 7 (p. 30) 
AviaTION Weex in which it was 


been 


may De 





issue of 
stated 
“Improved Marquardt ramjets deve 
oped in the program for the 400-mi. ran 
solid booster Super Bomarc have been 
flown on Lockheed’s X-7 ramjet test vehicl 
: ea 


at Mach 3.95 and at altitudes higher tha 
100,000 ft. Maximum speed for the current 
Bomarc is Mach 2.5.’ 

What vour Aug. 158 article should h 
specified is that solid rockets will provide 


the boost, and Marquardt advanced ramjets 
the cruise power for Bomarc IM-99B. We 
would appreciate such a clarification 
Jack ANDERSON, MANacr 
Public Relations & Advertising 
Marquardt Aircraft Co. ‘ 
Van Nuys, Calif. 


‘Grand Little Missile’ 


You print a fine 


of good stories in it, 


ind have a | 


sometime 


you have a story in which you do not kne 
what vou are talking about. Even thoug!l 
this letter is rather late it might help 
from making the same mistake about th 
Nike Ajax missile. In your Sept. 30, 1957 
issue, you had an editorial entitled “P 


Missiles.”” In this st 
the Nike Ajax at its 
’ 


spective on 
stated that 


. iT 1} 
n-cnginea 


could only bring down p ’ 

ers. The Nike can destroy ANY operational 
raft at any speeds up to Mach 2. ¥ 

ilso stated that the billions p ured into the 





te command a 





battery 
was made operations officer at the 53] 
AAA He read vour story ar iwht it 
te be ry stupid. He said rplai 
ind missile does an important job in t 
Air Defense Command and the Nike Ajay 
has a vital job protecting America By 
missile and airplane has its limitations md 
that includes the Nike also 


It is my hope that you will print story 


a 
of the Nike as it really is, ind little 
missile. ‘Thank you for your time 

Rosert G 


Ellsworth 


pri 
one gr: 


Hoenn, JR 
AFB, S.D 
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When pneumatic bleed 





calls for control... 
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Hot Air Butte rfly Valves 


Motor operated 
i 


the answer is right in this family 
The featured player on this page is one of the latest additions to Hydro-Aire’s 
family of pneumatic controls: a fast acting (less than a second) D.C. solenoid 
operated hot air shutoff valve. All dressed up in a precision casting (for low weight 

it is ready to handle 250 psig at operating temperatures up to 900 degrees F Because 
it is pilot operated, it’s easy on current drain, and it can be supplied to fail safe 
open or closed. Below ...some of its distinguished colleagues. If you don’t see the 


one for your requirement, let us know. We’re always happy to add to this family 


DROAIRE 


BURBANK, CALIFURNIA 


Anti-Skid Braking Systems + Fuel 

System Controls + Pneumatic 

Controls + Actuation Systems 
Electronic Devices 


Producing Controls for Every 


Basic Airborne System 
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Prop-Jets— ~~ ag 
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Navy Picks Allison Prop-Jet-Powered Lockheed Electra 
for Anti-Submarine Warfare Duty 


“SIGHTED SUB—SANK SAME” will take on a new 
meaning for Navy submarine hunters when Allison Prop- 
Jet Power joins the ranks of Navy Anti-Submarine War- 
fare Squadrons. Sub-hunting is long-range patrol duty 
that demands dependable, smooth-running engines 


around the clock in all kinds of weather. 


Allison Prop-Jet Power does this job. Four turbine 
engines developing a total of 18,000 horsepower will 
speed the Lockheed P3V-1 ASW plane over 400 mph to 
the alert area. Two of the powerful Allison Prop-Jets can 


Hunter / Killer 
endurance required for the exacting 


tracking 


be feathered while on station giving the 
pl ine additional 
task of searching out, 


and destroying enemy 


nhmarine 
suomarines. 


The P3\ around the basic Allison- 
powered Electra commercial transport, flight 
The selection of the 


1 will be designed 
already 


proved for 15 leading world airlines 


basic design features of the Electra for the P3V-1 will 
result in an ASW land plane at a considerable saving in 


development time. 


ALLISON DIVISION OF GENERAL MOTORS CORPORATION, Indianapolis 6, indiana 


LISON PROP-JVJET POWER 


AIRCRAFT 
} POWER 

















